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INTRODUCTION

Collection of large amounts of electron microprobe mineral analysis 
data from related samples neccessitated development of computer software 
to process these data efficiently. A system of computer programs was 
developed for calculation of formal cation site occupancies for several 
mineral groups (amphiboles, micas, garnets, feldspars, chlorites and 
cordierite) and for plotting mineral data. Listings of the computer 
programs and examples of output are included to illustrate specific 
applications. This system of programs was initially developed to facili 
tate the study of metamorphic rock assemblages. For example, composi 
tional changes of a particular mineral as a function of metamorphic grade 
can be visually traced on a cation plot. On a larger scale, the changes 
in composition of minerals within an assamblage can be seen, and possible 
reaction relationships defined, on an ACFM diagram, a plot commonly used 
in metamorphic petrology. (These various plotting options and others 
will be discussed more fully below.) The programs are designed to be 
flexible so that they can be modified to suit the needs of other users.

The system of computer programs described herein was developed using 
the facilities available at the U. S. Geological Survey Reston Microprobe 
Facility. The microprobe is a SEMQ (Scanning Electron Microprobe Quantometer) 
manufactured by Applied Research Corporation (ARL). Raw count data are 
reduced to weight percent values on-line and may be selectively stored, 
at the user's option, on a floppy disk to be accessed at a later time 
(see McGee, 1983 for a detailed description of the data reduction and 
storage program used). All of the SEMQ software is written in ARL Extended 
Basic (ARLEB) and data are initially stored on an ARLEB-formatted disk 
(McGee, 1983). The programs described here are run on a Digital Equipment 
Corporation (DEC) PDP-11/23 microcomputer with 128 kbytes memory and a 
RX-02 floppy disk drive using MINC (Modular INstrument Computer) BASIC, a 
software package that incorporates a BASIC language interpreter and an 
operating system that is similar to the DEC RT-11 system with single-job 
monitor. Both the ARLEB system and the MINC system use the same hardware 
which facilitates transfer of the microprobe data. The data are transfered 
from the user's ARLEB disk to a MINC formatted disk by means of an 
interfacing program, RDARL4, described by Huebner (1983). RDARL4 contains 
several different data file formatting options; the one used in many of 
the programs described here is option 7, BASIC data file for silicate 
mineral recalculation. Data are plotted on a Bausch and Lomb, Houston 
Instruments (HI) DMP-7 plotter which uses high-level language.

Extra workspace is required when using the MINC system to run three 
of the programs described in this report - AMPHI, MICA and GARN. When
the extra space command is executed, MINC adds 2048 words to the workspace. 
Additional workspace may not be necessary on other systems. Program 
GARN contains three overlay segments. The use of overlays could be 
eliminated or the number of overlays needed reduced on another system; 
lines would have to be renumbered sequentially and the "overlay" commands 
eliminated.



DESCRIPTION OF DATA FILE FORMAT

An example of the BASIC data file format generated by RDARL4 and used 
as input for most of the programs described in this report is given in 
Appendix I. The first record of the data file contains a numeric flag, 
originally generated by RDARL4 to indicate oxide or element weight percent 
data. Only oxide weight percent values can be used in the programs described 
in this report, so the value of the flag must be 1. Lines 2 through 19 
are a list of the 18 elements contained in the file, in the order in 
which they appear in the following analyses. Two lines preceed each 
analysis and provide information about it. The first of these lines 
contains the analysis number, which is assigned to the analysis when it 
is initially stored on the user's ARLEB disk, and the analysis title or 
label, which is provided by the user also at the time the analysis is 
obtained and stored. The second of these two lines contains the name 
of the ARLEB file of analytical parameters used to collect the data (*HBBT 
in the example), followed by the number of oxygens used for stoichiometric 
cation calculation. The next 18 lines of each analysis contain pairs of 
oxide weight percent and calculated cations (obtained from the ARLEB file) 
for each of the 18 elements listed at the beginning of the file. A maxi 
mum of 14 elements can be obtained from a probe analysis and stored in an 
ARLEB file; as discussed below, 18 elements were chosen to cover a wide 
range of mineral groups.

Ferric iron, designated FC in the data file, is included even though 
the microprobe cannot distinguish between ferric and ferrous iron (all iron
is reported as ferrous in microprobe analyses). The inclusion of 
allows the user to construct files for data for which ferric iron is 
reported or calculated.

Since different minerals are often analyzed for different groups of 
elements, the 18 elements contained in the data file were chosen to include 
those elements most commonly analyzed in a wide range of silicate (and 
oxide) minerals. Data for elements not analyzed are reported as zeros 
by the RDARL4 program. Since the the name of the analysis package is 
given for each analysis there should be no confusion on the part of the 
user as to whether specific elements were analyzed or not.

This format is flexible in that it allows data from minerals analyzed 
by different analysis packages to be stored in one data file, i.e. all 
mineral data from one sample can be stored in one data file, helping to 
keep the number of files to a minimum. This is not a trivial matter when 
analyzing several different minerals in each of many samples. If analyses 
from one sample are collected during different microprobe shifts and are 
not stored in the same ARLEB data file, the data files generated by 
RDARL4 can easily be concatenated to create one "master data file" for 
that sample.

Since data from different mineral species can be stored in the same 
file, different analytical programs, each concerned with calculations for 
a specific mineral group, can read the same data file. Each mineral 
type can be identified by a two letter code which would be the first



two characters of the analysis label. Each program utilizes this identi 
fication system and has the ability to sort through the data file, 
accepting and processing only those analyses from a particular mineral 
group. For example, in the data file shown in Appendix I, the first 
analysis, an amphibole, is identified by the code "AM"; the second 
anlysis, a sphene, is identified by the code "SP". The amphibole site 
occupancy program, described below, searches for the string "AM". 
If an analysis is mislabelled when it is initially stored, the file 
created by RDARL4 can be corrected prior to running any of the recalcu 
lation programs, using a text editor.

It should be noted that users who wish to adopt the above described data 
file format, but whose data are not stored on disk, can create the data 
files by using a text editor. If the amount of data is small, it 
is less time consuming to enter the data directly in the format given in 
Appendix I. However, if a large volume of data is involved the following 
method of creating data files is suggested, for which an auxilary refor 
matting program written by the user will be needed. Create a data file 
containing, for each analysis, the two lines giving the analysis number, 
analysis label, analysis package name and number of oxygens for cation 
calculation, as described above. Follow these lines by the oxide weight 
percent for only those elements analyzed, in the order they appear in their 
original form (microprobe output, journal article, etc.). This data 
file can then be read by the auxiliary program which will calculate cations 
and reformat the data so that it is in the same format as that generated 
by RDARL4. This method helps to keep transcription errors to a minimum 
and the time spent writing the auxiliary reformatting program is small 
compared to the time spent reordering and entering large amounts of data 
by hand.

DESCRIPTION OF PROGRAMS

A brief description of the analytical programs developed and written for 
the MINC Basic system is presented in this section. Listings of the programs 
are included in Appendices II - X and XVIII - XIX. A flow chart (Fig. 1) 
provides a summary of what programs are currently available and what* 
options they provide. Auxilary programs, such as those used to concatenate 
files or provide hard copies of the data files will not be described here 
because these operations are similar to those performed by standard RT-11 
utilities. However, examples of such programs are available, upon request, 
from the author.



Programs for calculating cation site occupancies

Programs for calculating cation site occupancies are available for the 
following minerals (program names in parentheses): amphiboles (AMPHI), 
micas (MICA), chlorites (CHLOR), cordierite (CORD), feldspars (FELD) 
and garnets (GARN). The procedure used to calculate cations and oxygen 
equivalents of F and Cl is given in Deer, Howie and Zussman (1966). 
Each program generates a data table (examples are given in Appendicies II 
-VII) listing the oxide weight percents and calculated cations, formally 
partitioned into the appropriate sites for that mineral for each analysis. 
If the cations read in from the data file have been calculated on a 
different formula basis than the programs use, then in all programs, 
except GARN, the cations will be recalculated. The number of oxygens 
used for cation calculation is given below for each program. In programs 
AMPHI, MICA, CHLOR, CORD and FELD, the user has the option of calculating 
ferric iron by indicating what fraction of the total iron present in the 
analyses should be converted to ferric iron. In GARN ferric iron is 
calculated assuming ideal stoichiometry. All of these programs expect 
the input data file to be in the format illustrated in Appendix I.

Program AMPHI calculates cations on the basis of 23 oxygens for 
amphibole minerals and cation site occupancies following the method 
outlined by Leake (1978). If F and Cl are reported the oxygen equivalents 
of these anions are calculated and water is calculated by charge balance. 
A listing of the program is given in Appendix II, followed by an example 
of the data table it generates. An example of the input expected by AMPHI 
and used to generate the data table shown is also given. The input expected 
by the other site occupancy programs is similar and this example may be 
referenced for these program as well. Similar programs have been presented 
by Goff and Czamanske (1972) and J.H. Hammarstrom (oral communication, 
1982) for calculating amphibole structural formulae.

Program MICA calculates cations and site occupancies for mica minerals 
on the basis of either 11 or 22 oxygens. Oxygen equivalents of F and Cl 
and water are calculated as in AMPHI. A listing of the program is given in 
Appendix III, followed by an example of the data table generated by MICA. 
J.H. Hammarstrom (oral communication, 1982) has developed a similar pro 
gram for calculating structural formulae of mica minerals.

Program CHLOR, for chlorites, calculates cations on the basis of 28 
oxygens and calculates a theoretical value for water from charge balance. 
A listing of the program and an example of the data table it produces 
are given in Appendix IV.

The program to calculate site occupancies for cordierite, CORD, is 
listed in Appendix V, along with an example of its data table. CORD 
uses 18 oxygens for cation calculations.

Program FELD gives the user the choice of calculating cations to either 
8 or 32 oxygens. It also calculates mole percent of the feldspar end 
members CaA^Si^Os (An), NaAlSi'aOs (Ab), KAlSi'aOg (Or) and BaA^Si^Os (Cn). 
An example of the data table it generates and a listing of the program



are given in Appendix VI.

GARN, calculates cation site occupancies and end members for garnet 
minerals. It assumes that the cations read in have been calculated on 
the basis of 12 oxygens; the program will not recalculate cations if 12 
was not used. Cations are normalized to a sum of 8. Ferric iron is 
then calculated, if warranted. Cations are then recalculated and the 
six most common garnet end members Ca^Cr^SioO^p (Uvar), Ca^Fe^ Si 30]? 
(Andl, Mg3A1 2Si*30i 2 (Pyr), Mn 3A1 2Si 3Oi 2 (Spes), Ca3A1 2Si 3Oi 2 (Gros) ana 
Feo A1oSi* 3Oj 2 (Aim) are calculated from them, using the method and 
order of calculation presented by Rickwood (1968). Percent of the cations 
allocated to the six end members and the cation residuals are printed 
for each analysis, as shown in the example data table in Appendix VII. 
Analytical uncertainy may affect the achievement of charge balance, and 
adjustment of multivalent state cations may not be necessary. Since 
silica is the most abundant oxide in garnets, the amount of silica necessary 
to achieve ideal stoichiometry is given for each analysis (a detailed 
discussion of redox calculations and user evaluation of such recalculated 
data is given by Freeborn et al., unpub. data). This information can be 
used to evaluate the data. A listing of the program which consists of a 
main program, GARN, and three overlay segments, GARN2, GARN3 and GARN4, 
is given in Appendix VII.

Program structure

All of the cation site occupancy programs described above follow the 
same general format. Using AMPHI as an example, the general program 
structure will be reviewed. User input is described in the next section of 
this report. The programs consist of segments, each segment concerned with 
a specific calculation or operation. Sequentially, these are (line 
numbers as used in AMPHI, Appendix II):

lines 120-385: dimension arrays; fill arrays containing row labels (A$), 
formula weights of oxides (A), number of anions per oxide formula 
(B), number of cations per oxide formula (C).

lines 390-535: all user input is requested; files and line printer are 
opened if requested by the user.

lines 537-653: data file (defined as Fi1e#l, line 510) is read in. If 
the sort option is being used (user provided sort string, M2$, 
line 450) a test is made (line 570) to check if the first 2 charac 
ters, M8$, of the title, T$, are the same as M2$; if yes, the 
analysis is accepted and the oxide weight percent values are 
stored in array D; if no, the analysis is read in but the data 
are not stored. When the data table is printed, a maximum of 10 
analyses fit on one computer page (print-header must be set at 
the top of the page   reminder given in line 485). Therefore, 
only 10 analyses are accepted for processing at a time (counter 
N2). When the end-of-file is reached, counter C4 is set to 1.



lines 660-690: oxide weight percent values used in AMPHI are reordered 
and stored in array Y.

lines 720-850: Feo03 is calculated using Fe+3/Fe total value (B7)
supplied by the user in line 400; cations are calculated on the 
basis of 23 oxygens; oxygen equivalents of Cl and F, Y(16,J) 
Y(17,J) and a theoretical value of water, Y(19,J), are calculated.

lines 970: program branches to subroutine where formal cation site 
occupancies are calculated (GOSUB 1590).

lines 980-1040: site occupancy cations are written to output disk
(File#4) if user responded yes (R3$=Y) to prompt in lines 455-460.

lines 1069-1520: data table is printed at line printer if user re 
sponded yes (Q2$=Y) to prompt in line 480; program branches to 
subroutine to choose row Tables from array A$ (GOSUB 1930).

lines 1530-1580: test is made (line 1530) for end-of-file (C4=l?); 
if yes, files are closed and the program terminates; if no the 
program loops back to line 539 and, if the data table is being 
printed, a form-feed is executed (Print#2, Z$), counter N2 is 
reset to 0, more analyses are read and the above-described 
calculations are repeated.

lines 1590-1915: subroutine to calculate formal site occupancies, 

lines 1930-2070: subroutine to choose row labels from A$.

User input

The following prompts, given below in capital letters, request user 
input. In general all of the cation site occupancy programs issue the same 
prompts and follow the same format for user input (see example, Appendix II)

ENTER RUN TITLE: This title is printed at the top of the data table. 
If no title is desired, input a carriage return.

ENTER FE+3/FE TOTAL: For example, 0.25 indicates that 25% of the total 
iron should be converted to ferric iron. Enter 0 (zero) if no adjustment is 
desired; all iron is then assumed to be ferrous. If an analysis is read 
in which contains ferric iron this variable is ignored by the program. 
This prompt is not used in GARN.

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY: SY1:S6848.DAT is an example 
of the format expected.

ARE YOU SORTING? (Y OR N): The user has the option of sorting specific 
analyses from the data files by using a two character sort string as the 
first two characters of the analysis label. If the user responds no (N) to



this prompt, all analyses in the data file are accepted for processing. 
If he responds yes (Y), the following prompt is issued.

ENTER 2 CHARACTER SORT STRING: The user is now asked to input the sort 
string. In programs MICA and FELD the user can specify more than one
sort string.

DO YOU WANT TO CREATE A DISK OUTPUT FILE CONTAINING SITE OCCUPANCY 
CATIONS? (Y OR N): The user has the option of creating a file containing 
the cations as they are calculated by the various programs. The prompt 
is given in AMPHI, MICA, CHLOR, and CORD. These files can then be used 
as the input files for the plotting programs PLAMPH, MICAPL and CHPLOT 
(PLCORD is in preparation) respectively, described later in this report. 
If the user responds yes to this question, the following prompt is issued.

ENTER NAME OF DATA FILE AS SYnrXXXXXX.YYY: The user is now asked to 
provide a name for the data file to be created.

GARN provides the option of creating two output files, one containing 
the end members it calculates and a second containing the recalculated 
oxides and cations. If the user chooses one or both of these options, he 
is asked to provide a name for the output file(s). These files can then 
be used as input files for the ternary plotting programs GAPLOT, which 
reads the end member file, and GRNPLT, which reads the oxide-cation file.

KEYPAD EDITOR ERROR CHECKING? (Y OR N): If the user has either edited 
his data file or created it using a text editor, there is the potential 
for format errors. If the user responds yes to this prompt, then each 
analysis number and title are printed on the video screen as the program 
reads the data file, whether or not an analysis is selected by the sort 
routine. Execution of the program will terminate if the program is 
unable to successfully read the file due to a format error, but the user 
will know at which analysis this occurred. He will then be able to 
correct the format error and reexecute the program.

DO YOU WANT DATA TABLE PRINTED? (Y OR N): The user has the option of 
obtaining a hardcopy of the data table (this prompt applies to all of the 
site occupancy programs except FELD, in which the data table is the only 
output). This option is included for the following reason. A user may 
first wish to generate the data table and evaluate the data, possibly 
deleting bad analyses, before generating a cation output file. The site 
occupancy program can then be run again to do this, without reprinting 
the data table.

In programs FELD and MICA the user is also asked to specify the number 
of oxygens for cation calculation (8 or 32 and 11 or 22, respectively).



Plotting programs

Summary of HI plotter commands

Before the plotting programs are described, a brief summary of the 
plotter commands (which are specific to the HI plotter) will be given. 
This will allow potential users who have other systems to follow the sequence 
of plotting steps and adapt them to their own system. The HI plotter 
commands are as follows:

@ - deselects the plotter 

;: - selects the plotter 

U - pen up 

D - pen down

H - send pen to "home" position (defined as the lower left-hand corner of 
the plotting surface)

A - indicates pen movement in "absolute" coordinates (that is, with respect
to the origin (0,0), which can be the home position or any user-defined
coordinate on the plotting surface)

R - indicates pen movement in "relative" coordinates (that is, with respect 
to the current pen position)

Ln - "L" indicates that a line is to be drawn; "n" is an integer, 0-9, 
which indicates line type, as follows:

        line type 0 _ __ _ line type 5 
............ 1 ______ 6

"-TZI.I_~L 3 in_".niI7JL s
______ 4 _________ 9

Srhjfess... - "S" indicates characters are to be drawn and is used in the 
programs XYPLOT, TERPLT and TETPLT to label the axes.

"r" indicates the angle of rotation at which the characters 
are to be drawn:

r=l for 0° rotation r=2 for 90° rotation 
r=3 for 180° rotation r=4 for 270° rotation

"h" defines the height of the characters:

h=l for 0.07" h=2 for 0.14" h=3 for 0.28" 
h=4 for 0.56" h=5 for 1.12"
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"" is a space or comma

"sss..." is the string of characters to be drawn

"__" the underscore indicates the end of the character string and 
exits the routine

Mhm - "M" indicates that a marker (or plotting) symbol is to be drawn

11 h" is defined as above for drawing characters

"m" is the code for the symbol to be drawn:

m=0 for 4- m=l for X m=2 for D 
m=3 for o m=4 for A m=5 for 2C

When using the MINC system all plotter commands must be converted to 
strings before being sent to the plotter. For example, in line 520 of 
program XYPLOT (Appendix VIII), the command to raise the pen, "U", is con 
verted to "U$" (U$= I U I ). Strings may be added together to form one longer 
string consisting of a sequence of commands.

Plotter commands are sent to the plotter using the "GOUT" command. 
Its format is: COUT(mode,string-name,string-length,channel number). 
In all of the plotting routines described in this report, the standard 
mode is used. This is the default mode and allows program execution to 
continue while transfer to the plotter continues. String-length refers 
to the number of characters in the string; 255 is the maximum allowed by 
MINC. Channel 0 is used in the plotting programs as the serial channel 
for carrying output characters. For example, in XYPLOT, line 520, the 
commands to deselect the plotter, "@". and select the plotter, ";:", are 
converted to the string "A$" (A$=l @;: f ). In line 590, A$, consisting of 3 
characters, is sent to the plotter, using the default mode, via Channel 0: 
COUT(,A$,3,0).

Programs for drawing and labelling axes

XYPLOT: Program XYPLOT, modelled after the ARLEB program "IPLOT" 
(McGee, 1983), draws and labels a Cartesian coordinate system. A listing 
of the program is given in Appendix VIII. The plot is 8 by 12 inches. 
User input consists of labels for the X and Y axes, a title for the plot 
and the ranges for both axes.

TERPLT: Program TERPLT, also modelled after the program "IPLOT" 
(McGee, 1983) draws and labels a ternary diagram. The triangle is 10 
inches on a side. A listing of the program is given in Appendix IX. 
User input consists of labels for the three apices and a title for the 
plot.

TETPLT: Program TETPLT draws and labels a tetrahedron. A listing of the
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program is given in Appendix X. User input consists of labels for the four 
apices and a title for the plot. In addition, the user must supply values 
for four parameters which control the orientation and size of the tetrahedron, 
These are: angle alpha, in degrees, which is the angle of rotation about the 
z-axis; angle theta, in degrees, which is the angle of rotation about the 
x-axis; parameter E, which is the perspective point for viewing the tetra 
hedron and controls the amount of foreshortening; and scaling factor S, which 
controls the size of the tetrahedron. The following initial values are 
suggested for a new user: a = -65°, 0 = 80°, E = 30, and S = 1200. 
For a more detailed explanation of the geometric projections used in 
tetrahedral plotting the reader is referred to Spear (1980, 1982).

Programs for plotting mineral data

The site occupancy programs AMPHI, MICA, CHLOR and CORD, at the 
user's option, generate output files containing the calculated site occ 
upancy cations. These files can then be read, respectively, by the plotting 
programs PLAMPH, MICAPL and CHPLOT (PLCORD, in prep.) which are described 
below. Program GARN can generate two output files, one containg recalculated 
oxides and cations which can be read by the plotting program GRNPLT, and 
a second containing the calculated end members which can be read by the 
plotting program GAPLOT. Listing of the programs are given in Appendices 
XI - XV.

Format of plot files generated by site occupancy programs

Each plotting file has a different format, but the general file struc 
tures are the same. A copy of a plotting file generated by AMPHI is shown 
in Appendix XVI and will serve as an example. The first line of each file 
contains the name of the file originally read by the site occupancy 
program which generated it. The first line of each analysis contains 
the analysis number. This line in MICAPL also contains the sort string 
for that analysis. This is done so that the user may plot different 
mica minerals from the same sample using different symbols, again by 
sorting on the string. If the user did not sort when he ran MICA, a 
dummy sort string, MI, is substituted. This line is followed by the 
cation and anion data (for amphiboles, micas, chlorites and cordierite), 
one value per line. The order of the data is the same as reported in 
the corresponding data table and is given in Table 1.
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Program structure - PLAMPH, MICAPL AND CHPLOT

PLAMPH, MICAPL and CHPLOT are used for plotting cations in X-Y space 
(ternary and tetrahedral plotting routines could be added relatively 
easily). The three programs are similar in structure; using PLAMPH as an 
example, this structure will be reviewed briefly below. Plotter commands 
have been defined in a preceeding section of this report and will not be 
discussed here. Line numbers are as used in PLAMPH (Appendix XI).

lines 130-178: plotter commands are converted to strings; line printer 
is accessed as File#2; Q4, counter for printing of plotting para 
meters and colunm headings, is set equal to 0.

lines 180-280: user input is requested - name of data file, N$ and 
plotter symbol code, S; N$ is opened as File#l; the first 
record of the data file is read (A9$, the name of the data file 
initially read by AMPHI, from which the PLAMPH file was created); 
Z2, counter for relative plotting is set equal to 0 (the first 
data point is plotted in absolute coordinates; after it is 
plotted, Z2 is incremented by 1 (line 955) and subsequent points 
are plotted in relative coordinates, allowing for more rapid 
plotting).

lines 290-570: plotting options are chosen (parameters X and Y);
the options are printed both on the video screen (lines 290-310) 
so that the user may choose the parameters of interest and at 
the line printer (lines 460-570) for later reference; user 
must input the minimum and maximum (i.e. ranges) for X 
(P3 and P4) and Y (P5 and P6); after the plotting options are 
chosen, Q4 is set to 1, so that if a second data file is read 
after data from the first file are plotted, this part (lines 
290-570) of the program is skipped and execution continues at 
line 565.

lines 580-855: analyses are read from the file (and plotted) one
at a time, with cation values being stored in array D; values 
for the plotting parameters are calculated from the cation 
values in lines 610-660; PI and P2 are the X and Y coordinates 
and are defined in lines 710-855.

lines 900-975: the position of the point on the plot (P7,P8) is 
calculated and the point is plotted; the relative coordinate 
is defined in line 960.

lines 977-1010: if Z2=0 (for first analysis only), the column headings 
are printed; subsequently only the analysis^ (N2) and coordin 
ates are printed.

line 1030: program loops back to line 580; a check is made for the 
end-of-file; if negative, the next analysis is read in and the 
above described calculations are repeated.
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lines 4000-5000: if the end-of-file is reached (line 580), File#l 
is closed and the plotter pen returns to the home position; 
the user now has the option of plotting data from another file 
on the same graph; if he chooses not to plot (R$=N, line 4015), 
File#2 is closed and the program terminates; if R$=Y, the pro 
gram loops back to line 180 and a new data-file name is requested

Plotting options

In order to evaluate different parameters for different mineral 
species, each program contains different plotting options. Other options 
may be easily added. For X-Y plots the user specifies which parameter 
is to be plotted on each axis. An example of a plot and its accompanying 
printout, generated by PLAMPH, is shown in Appendix XVII. The input used 
to generate this plot is also given. The other plotting programs follow 
the same general format for user input. The plotting options are listed 
at the beginning of the printout with the two parameters chosen for that 
plot indicated. In the example A1IV + Fe+3 + Cr (option 6) and Na in A 
(option 13) were plotted. The data files accessed are listed for reference 
The code for the plotting symbol is given for each group of analyses 
plotted. The coordinates for each analysis are then listed. Note that 
the first ten analyses from file SY1:S6954.DAT are the same as those in 
the data table in Appendix II. Output from the other plotting programs 
follows the same format.

PLAMPH - current X-Y plotting options:

A1IV + Fe+3 + 2Ti Ca + Na in M4 Al IV Mn
(Fe + Mn)/(Fe+2 + Mn + Mg) 100Na/(Na + Ca) A1VI Na in M4
A1VI + Fe+3 + Ti + Cr Na in A + K Ti K
Mg/(Mg + Fe+2) Na in A

MICAPL - current X-Y plotting options:

A1VI Fe+2 + Mg + Ti + (Si-3) A1IV + A1VI + Fe+3 
A1IV (Fe+2 + Mn)/(Fe+2 + Mn + Mg) Ti

CHPLOT - current X-Y plotting options:

A1IV Mg/(Mg + Fe+2) Total Al Si 
A1VI Mn + Fe + Mg Mn

GAPLOT - current ternary plotting options:

Uvar And Pyr Spes 
Gros Aim Aim + Pyr

GRNPLT - current ternary plotting options:

AFM ACFm AKFm Mn-Fe-Mg

12



Molecular proportions are calculated and plotted for the first three options 
Parameters are defined as follows:

AFM: A=Al203+Fe?03-K20-Na20 (top component) 
F=FeO+MnO (left component) 
M=MgO (right component)

ACFm: A is the same as defined for AFM plots. 
C=CaO (left component) 
Fm=FeO+MnO+MgO (right compont)

AKFm: A is the same as defined for AFM and ACFm plots. 
K=l<20 (left component) 
Fm is the same as defined for ACFm plots.

The fourth option plots the cations Mn (as the top component), Fe 
(as the left component) and Mg (as the right component).

User input

The following prompts, given below in capital letters, are issued by 
the programs described above.

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY:

ENTER CODE FOR PLOTTER SYMBOL: 0,1,2,3,4 or 5. The symbols which 
correspond to each symbol code are given in the discussion of plotter 
commands, above.

CHOOSE X,Y: The parameters which can be plotted for each program are 
listed on the video screen, each with a numeric code. Here the user is 
asked to input the code for the parameter he wants plotted on each axis.

INPUT X MIN, MAX: and INPUT Y MIN, MAX: The user must supply the 
ranges for the X and Y axes.

In program MICAPL, the user may sort his analyses using the two 
character sort string as discussed above. User input for ternary plotting 
program GAPLOT is essentially the same, with the user indicating which 
three parameters he wants plotted. In GRNPLT, the user specifies which 
plot he wants - AFM, ACFm, AKFm or Mn-Fe-Mg.

Programs for plotting mineral assemblages

Two other plotting programs, PLDATA and TETPT, have also been developed, 
Both programs expect data to be input in the format specified in Appendix I,
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i.e. the same format as is used for the site occupancy programs. The 
programs can therefore read the same files as the site occupancy programs.

Program PLDATA has several options for plotting data in ternary space. 
Molecular proportions are calculated for three options - AFM, ACFm and AKFm, 
Parameters are defined and positions of points are calculated as in GRNPLT 
described above. These options are useful for plotting metamorphic mineral 
assemblages. Two other options allow the user to plot pyroxene and 
feldspar end-members. For pyroxenes, mole percent of the end members 
CaSi03 (Wo), MgSi03 (En) and FeSiOa (Fs) are calculated, with no 
adjustments made for ferric iron or other pyroxene components. Positions 
of the points are calculated assuming that Wo is the top component, En 
the left component and Fs the right component. Similarly, feldspar end 
members (mole percent) are calculated and plotted using (Or + Cn) as the 
top component, Ab as the left component and An as the right component. 
A listing of the program is given in Appendix XVIII. An example of the 
output, an AFM plot and its accompanying printout is also included. The 
name of each data file accessed is printed. If the user is sorting, 
then the sort string, AM in the first group of analyses in the example, 
is printed. The number on the same line as the sort string is the plotter 
symbol code used for that group of analyses. After the amphibole data 
were plotted biotites (BI) and cordierites (CD) were plotted from the 
same data file. If the sort option had not been used then all analyses 
in the data file would have been plotted. (The plot shown in Appendix 
XVIII was drawn and labelled using the TERPLT, described above, and the 
points were plotted using the PLDATA.) Analogous output is produced 
using the other options.

TETPT calculates the position of points within a tetrahedron and 
plots them. The program was written using the algorithm presented by 
Spear (1980). A listing of the program is given in Appendix XIX. The 
program currrently has options for plotting molecular proportions calcu 
lated from the input oxide weight percent values on three diagrams: 
ACFM, AKFM and ACFmK, which are also useful diagrams for plotting mineral 
assemblages. The example given in Appendix XIX was generated using the 
ACFM option. As in PLDATA, TETPT generates an accompanying list of the 
coordinates for each point plotted. In the example, amphiboles (AM), 
biotites (BI), pyroxenes (PX) and plagioclase feldspars (PL) from the 
same data sample (and data file) were plotted, each with a different 
symbol. The code for the plotter symbol is printed on the same line as 
the sort string. (The plot shown in the example was drawn and labelled 
using the program TETPLT and the points were plotted using TETPT. Alpha 
= -65°, theta = 80°, E = 30 and S = 1200 were used; note that the 
figure in Appendix XIX is a photo reduction.) Components used in the 
plots and their positions on the diagrams are defined as follows.

ACFM: A=Al20Q+Fe203-K20-Na20 (top component) 
C=CaO (left component) 
F=FeO+MnO (bottom component) 
M=MgO (right component)

AKFM: A, F and M are defined as for ACFM plots, 
(left component)
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ACFmK: A and C are defined as for ACFM plots. 
K=l<20 (right component) 
Fm=FeO+MnO+MgO (bottom component)

User input

PLDATA and TETPT request similar user input. The prompts are given 
below in capital letters.

CHOOSE PLOT: The user is asked to specify the plotting option desired. 

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY:

KEYPAD EDITOR ERROR CHECKING? (Y OR N): This prompt is explained in 
the section describing the site occupancy programs and will not be 
repeated here.

ARE YOU SORTING? (Y OR N): This prompt is also explained in the pre- 
ceeding section. As in the other programs, if the user chooses to use this 
option, he is asked to provide the two character sort string.

CHOOSE CODE FOR PLOTTING SYMBOL 0,1,2,3,4 or 5: This prompt is 
explained above.

After the analyses from the first data file are plotted the user has 
the option, if he has plotted only one mineral type from the data file 
(i.e. he has used the sort option), to plot additional mineral data 
from the same file. If the user responds yes to the prompt 'DO YOU WANT 
TO PLOT MORE DATA FROM THIS FILE ON THIS GRAPH? (Y OR N) 1 he is asked to 
input the code for the plotting symbol desired and a new sort string. 
The user may plot as many different minerals on one diagram as he desires. 
If the user did not use the sort option (i.e. he plotted all data from 
one data file) or chooses not to plot additional data from the same data 
file, he now has the option of reading a new data file and plotting data 
from it. The user may do this by responding yes to the prompt 'DO YOU 
WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH? (Y OR N)'. He is 
then asked to provide the name of the new file, a sort string if he is 
sorting and a plotting symbol code. The user may read in as many data 
files as he wishes. A 'no 1 response to this prompt terminates the program.

Program TETPT also requests the four parameters alpha, theta, E and S 
which control the size and orientation of the tetrahedron and allow the 
program to calculate the positions of the points within the tetrahedron. 
These parameters are defined in the discussion of the program TETPLT.
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Appendix I. Format of data files for site occupancy programs

1
SI 
TI 
AL 
FC 
CR 
FE 
ZN 
MN 
NI 
HG 
CA 
SR
BA . 
NA 
K 
P 
F 
CL

1,AH S69-54 D-l
*HBBT ,23.000 
56.81, 7*774
0.39, 0.040
1.80, 0.290
0.00, 0.000
0,03, 0.003
0*52r 0.060
O.OOr 0.000
0.34f 0.039
0.00, 0.000 

23.93, 4.880 
13.15, 1.928
0.00, 0.000
0.00, 0.000
0.13, 0.034
0.07, 0.012
0.00, 0.000
0.29, 0.126
0.00, 0.000 
2,SP S69-54 D-2

*HBBT , 5.000 
30.14, 0.998 
38.92, 0*969
0.88, 0*034
0.00, 0*000
0.01, 0*000
0.52, 0*014
0.00, 0*000
0.40, 0.011
0.00, 0.000
0.23, 0.011 

27.48t 0.975
0.00, 0.000
O.OOi 0.000
" **  «        i/



Appendix II. Listing of AMPHI

100 PRINT'PROORAH AHPHI FOR RECALCULATION OF AHPHIBOLE ANALYSES'
102 PRINT 'NUMBER OF OXYGENS   23'
105 REH RECALCULATION OF NICROPROBE AMPHIBOLE DATA-M.FLOHR 7/82
110 REM HODIFICATIONS BY J.3.HUEBNER 9/82IFLOHR HODIFICATIONS 5/24/83
120 DIN A*<214)fA<14>»B<l4),C<14>.D<ie.lO>.T»<48>.U<14.lO>
130 DIN 0<10>»X<10)»Z<14»10>.Y<48.10),F<10>
170 READ At
180 DATA /8I02/AL203/FE203/FEO/MOO/CAO/NA20/K20/TI02/MNO/
170 DATA BAO/CL/F/CR203/SUH/CL-0/F-0/SUM/H20 CALC/SUH/
210 DATA SI/ALIV/ T/ALVI/FE4-3/FE4-2/MO/TI/MN/CR/ MI-M3/MN/
230 DATA FE+2/MO/CA/NA/ M4/NA/K/CA/ A/CATSUN/F/CL/OH CALC/
240 DATA ANSUH/FEtFE4NO/NO:H04-FE/
260 FOR 1-1 TO 4
270 READ Dt
280 A««A*+0«
270 NEXT I
300 REH AoFORHULA UT OXIDES , B-* ANIONS/OXIDE FORMULA
310 REH C- * CATIONS/OXIDE FORMULA OR ANIONS
315 FOR I"l TO 14\READ Ad)
330 DATA 60.09.101.94.159.7,71 .85.40. 32r5A. 08.61 .982.94.2.
340 DATA 79.9,70.94.153.36.35.457,19,152.02
34S NEXT I
347 FOR 1-1 TO 14\REAO B<I>
360 DATA 2. 3. 3. Irl. 1.1. 1.2. 1,1 . 1.1,3
365 NEXT I
367 FOR 1-1 TO 14SREAD C(I)
380 DATA l»2»2»lrl»1.2.2»l»l»l.l.l,2
385 NEXT I
390 PRINT'ENTER RUN TITLE: 'MNPUT B«
400 PRINT'ENTER FE+3/FE TOTAL- ' IMNPUT B7
410 PRINT'ENTER NAME OF DATA FILE AS SYntXXXXXX. YYY'MNPUT N*
420 PRINT'ARE YOU SORTINO?(Y OR N): 'IMNPUTS8*
430 IF ASC<88*)<>89 OOT04S5
450 PRINT'ENTER 2 CHARACTER SORT STRING 'MNPUT M2t
455 PRXNT'DO YOU WANT TO CREATE A DISK OUTPUT FILE WITH SITE OCCUPANCY'
440 PRXNT'CATIONST (Y OR N> 'MNPUT R3*MF ASC<R3*><>89 OOT0475
465 PRINT'ENTER OUTPUT FILE NAHE AS SYNtXXXXXX: YYY'MNPUT N3«
470 OPEN N3t FOR OUTPUT AS FILE*4\PRINT*4,N»
475 PRINT'KEYPAD EDITOR ERROR CHECKING? (Y OR N) 'MNPUT R«
460 PRXNT'DO YOU WANT DATA TABLE PRINTED? (Y OR N>'MNPUTQ2«
489 XF ASC(Q2*)«89 THEN PRINT'ALIGN PRINT-HEAD TO VERY TOP OF PAPER'
510 OPEN N« FOR INPUT AS FILE #1 *
520 IF ASC<Q2*)«89 THEN OPEN 'LPt' FOR OUTPUT AS FILE »2
523 Z»«CHR*(12)\Q*«'#.#**'
533 XF ASC(Q2»)<>89 GOTO 536
535 PRINT*2»' AMPHIBOLE PROGRAM' »DAT*»CLK*\PRINT«2»B«
536 C4«0\N»0\INPUT«1»A8
537 FORJ«1T018MNPUT*1»A5*\NEXTJ
538 80T0545
539 XF ASC(Q2»)«89 THEN PRINT*2fZ«MF ASC(Q2«)«89 THEN PRINT42
543 N2-0
550 XF END»1 THEN GOTO 650
554 N»N+1
557 XF ASC(R«)«89 THEN PRINT 'N« MN

563 IF ASC(R«)»89 THEN PRlNTF8fT«
567 IF ASC<88«)<>89 GOT057S
570 M8*«8EO*(T»»1»2)\IF M8*OM2» GOTOS9S
575 N2-N2tl\F(N2)«F8
580 FOR J«lT018\XNPUTtl»D(J.N2)rD3\NEXTJ
585 IF A8C(02$)«89 THEN PRINT*2»F<N2> IT*
590 IF N2<10 OOT0550\OOT0622
595 FOR J«1T018MNPUT*1>HS»H3\NEXTJ
6^00 GOTOSSO
622 IF ASC(02i)«89 THEN PRINT»2
630 OOT0660
650 PRXNTVPRXNT 'END OF DATA FILE REACHED AT ANALYSIS 'IN
651 C4-1\CLOSE«1
653 XF N2«0 GOTO 1570
660 FORJ-lTON2\Y(lrJ>«D(l»J)\Y<2»J)-D(3.J>
665 Y{3.J)«D<4»J)\Y(4»J)«0<6.J)\Y(3. J)-D<10»J>
670 Y(6»J>"D<U»J)\Y(7rJ)«D<14»J)\Y(8»J)«D(15»J)
675 Y(9»J)«D(2.J)\Y<10»J)"D<8»J)\Y(11»J)«D(13»J>
680 Y<12rJ)«D(l8»J)\Y(13»J)"D(17.J)\Y(14,J)«D(5.J>
690 NEXT JVREH CALCULATE FE203 AND FEO
720 FORJ-1TON2MF Y(3»J)<>0 GOT07SO
730 Y(3»J>»Y<4»J)*B7*l.lll\Y(4»J>«Y(4fJ)-Y(4*J)*B7
740 REH CALCULATE OXIDE SUM AND CATIONSIA1**OXYGENS
750 Al-23\0<J)«0\Y<15rJ)«0
760 FOR I«lTOl4\Y<15.J>«Y<l5rJ)*Y<IrJ)
770 W<r»J)-Y(I,J)/A<I)«B(I)\0(J)-Q(J)>U<I,J)\MCXTI
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790 0<J>-Q<J)-*U2»J>-W<13,J>
 00 X<J)»A1/0<J)\RIM X-NORMALIZATIO* FACTO*
 10 FOR I"t TO l4\Z<I»J)-X<J)«CY<X»J>/A<I»te<I>\MfXTI
 20 m*tJ>-Y(12»J>*.224\YU7»J>-r<i3»J)S.421
830 YU8rJ>-Y<15,J>-Y<l4,J>-YU7.J>
840 P<J)-2-Z<12»J>-Z<13.J>\YU9»J>-P<J)/2/X<J>tl8.016
8SO Y<20»J)-Y<18»J>+Y(19fJ>\NCXTJ
930 REH SUBROUTINE TO CALCULATE SITE OCCUPANCIES
970 OOSUB 1590
980 IF ASC(R3»><>89 OOTO 1060
990 FOR I»lTON2\PRINTM»U8INOMt*f»F<I>
1000 FOR J«21T022\PRINY*4.USING Q«»Y< J. I )\NEXTJ
1010 FOR J«24T030\PRINTMfU3INO Q«,YCJfI>\NEXTJ
1020 FOR J«32T036\PRINT*4tUSINO Q».Y<J.DNNEXTJ
1030 FOR J»38T04l\PRINT«4»USINO 0«.Y(J»DNNEXTJ
1040 FOR J«43T044\PRINTi4,USINO Q*»Y(J.I)\NEXTJ\NEXTI
1060 IF ASC(Q2«><>89 60T01330
1340 PRINT t2f 'ANALYSIS't\FOR K-1TON2
1380 PRINT 12* USING  «M**«i*«i* > »F(K> IXNEXTK
1400 PRINT *2\PRINT *2
1410 FOR J-l TO 48MF J-2100T01460
1430 GOTO 1470
1440 PRINT «2
1470 GOSUB 1930
1480 PRINT *2» USING *'LLLLLLLL*tX«l
1483 IF J>«21 THEN GOT01313
1490 FOR L«l TO N2
1300 PRINT *2. USING '   * * *.«  »Y<J.L)»
1310 NEXT L\PRINTt2\GOT01320
1313 FOR L«lTON2\PRINTi2rUSIN0 > i*li*il.*«»*»Y(JrL»
1318 NEXTL\PRINTt2
1320 NEXT J
1330 IF C4-1 GOTO 1370
1340 GOTO 339
1370 IF ASC(Q2«><>89 GOTO 1373
1372 PRINTi2»Z«\CLOSE *2
1575 IF ASC(R3«)-89 THEN CLOSE»4
1580 OOTO 4000
1390 REH SUBROUTINE TO CALCULATE SITE OCCUPANCIES
1400 FOR J-l TO N2
1610 Y<21.J)«Z(1.J>\IF ZUfJ>+Z<2.J»8 GO TO 1470
1420 Y(21.J)-Z(l»J)\Y(22.J)"Z(2FJ)\Y<24»J)-0
1640 GOTO 1490
1470 Y<22»J)-8-Z<l.J)\Y(24»J)«Z(2.J)-Y<22»J>
1690 Y(23.J)-Y(2t»J)fY(22rJ)
1700 Y(23»J)-Z(3.J)\Y(24.J)-Z<4.J>\Y(27»J>-Z(5»J)
1710 Y(28»J)»Z(9»J>\Y(29»J)-Z<IO.J)\Y(30.J)-Z(14»J)
1760 Y(31»J)-Y(24.J)fY<23»J)*Y(24.J)fY(27.J>+Y{2«.J)+Y<29»J)tY<30»J)
1742 IF Y(31.J»3 GOTO 1783
1770 Y(32.J)-0\Y<33.J>-0\Y(34.J)-0
1780 Y<35»J)»Z<6.J)\Y(34»J)-Z<7»J)\OOTOiB36
1783 IF Y(3l,J)-Y<29»J)>3 OOTO 1806
1783 Y(29*J>-5-(Y<24»J>+Y(2S»J>+Y(26»J>+Y<27rJ)+Y(28»J>+Y<30»J>>
1790 Y<32.J)-Z(10»J>-Y<29»J)\Y(33tJ)«0\Y<34»J)-0
1795 r(33»J)-Z(4»J)\Y(34»J>-Z(7.J>\GOT01B36
1806 IF Y(31.J)-(Z(10.J)+Y<26»J»>5 OOTO 1824
1810 Y(29.J)«0\Y(32»J)-Z(10.J>
1812 Y(26»J>«5-<Y(24»J>+Y(23»J)+Y<27»J>+Y<28»J>+Y<29»J>+Y<30»J)>
1815 Y(33.J)-Z(4,J>-Y(24»J)\Y(34.J)-0\Y<35»J)-Z(A.J)
1820 Y<36»J>-Z<7tJ)\OOTOi836
1824 Y(29.J)-0\Y(i6»J)-0
1828 Y(27.J>-5-<Y<24.J)tY(23»J)+Y(24.J>+Y(28»J>+Y(29»J)fY(30»J))
1830 Y<34,J).Z(3.J)-Y(27»J)\Y(32»J)-Z(10.J)\Y(33»J)-Y(2&.J)
1836 Y(37»J)-Y(32.J)fY(33.J)+Y(34»J)+Y(33»J)+Y(34»J)\IFY(37,J»200T01832
1840 Y(35.J)-Z<4.J)\Y(34.J)-Z(7.J>\Y(38.J)«0
1845 Y(40.J)-0\Y(39.J)-Z(8tJ)\OOT01890
1852 IF Y(37,J)-Z(7,J»2 GOTO 1B«6\Y(40*J)-Z<4»J)
1855 Y(34.J)"2-(Y(32.J)fY(33.J>*Y(34rJ)+Y(33.J))\Y(38»J>«Z<7,J)-Y(34.J)
I860 Y<39.J)-Z<8.J)\Y(40.J)-Z(4.J)-Y(35»J)\GOT01890
1866 IF Y(37,J)-(Z(7.J) + Z(6»J)»2 OOTO 1880
1870 Y(38»J)-Z(7.J)\Y<34.J)-0\Y<40»J>-Y<37»J)-<Z(7»J)+2)
1875 Y(33.J)-Z(4»J)-Y(40»J>\Y<39,J)-Z(8»J)\OOT01890
1880 Y(34.J)-0\Y(38»J)-Z(7.J)
1885 Y<40.J)-Z(6.J>\Y(39.J)-Z(8.J)\Y(35.J)-0
1890 Y<31.J)"Y(24,J)tY(23.J)fY(24.J)4Y(27»J)+Y(28»J)+Y<29.J)fY(30»J)
1892 Y(37»J)-Y(32»J)fY(33.J)4Y(34,J)fY(33.J)4Y(36.J)
1894 Y(41»J)«Y(38rJ>fY(39»J)4Y(40»J)
1896 Y(42.J)-Y(31.J)4Y(37,J)+Y(41,J)fY{23.J>
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187* Y(42»J>«Y(31*J>+Y(37tJ>+Y(41»J>+Y(23tJ>
1900 Y<43tJ)»Z(13tJ>\Y<44tJ)-Z(12»J)\Y(4SfJ»-P<J>
1904 Y<44tJ)-Y(43»J>+Yt44tJ>+Y<43tJ>
1910 Y(47rJ>-(Z<4fJ>+Z(3tJ»/<Z(3»J>+Z(4»J)+Z<3»J>>
1912 Y(48»J>*ZOiJ>/<Z(3»J)+Z(4»J)+Z<3iJ>>
1913 NEXT JXRETURN
1930 REN SUBROUTINE TO CHOOSE ROU LABELS FROM A«
1940 Bl-0
1930 Nl«0
1940 FOR 1-1 TO L£N<A«>
1970 S»«S£G»(A»fI»I)
1980 IF S*<>'/' GOTO 2060
1990 Ht-Ntfl
2000 IF N1«J GOTO 2020
2010 IF Ni-J+1 GOTO 2040
2020 B1-U1
2030 GOTO 2060
2040 El»I-l !
20SO Xft»S£Gt<Aft*Bl>El>
2060 NEXT I
2070 RETURN
4000 END
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Appendix II. Example of input for AMPHI.

The following are the prompts given by program AMPHI and the responses 
(indicated by a box d] ) which were given to generate the data table 
shown in this appendix. Note that the cation output file created during 
this run (SYliPA6954.DAT) was used later as one of the input files to 
create the plot shown in Appendix XVII (output from the program PLAMPH).

ENTER RUN TITLE: ? | 569-54 AMPHIBOLES 

ENTER FE+3/FE TOTAL* ? RTI

ENTER NAME OF DATA FILE AS SYniXXXXXX.YYY: ? | SYliS63S4.DAT

ARE YOU SORTING? (Y OR N) ? fT]

ENTER 2 CHARACTER SORT STRING ? fW[

DO YOU WANT TO CREATE A DISK OUTPUT FILE WITH SITE OCCUPANCY

CATIONS? (Y OR N) ? PR

ENTER OUTPUT FILE NAME AS SYN:XXXXXX.YYY ? | SY1;PA6954.DAT 

KEYPAD EDITOR ERROR CHECKING? (Y OR N) ? H

DO YOU WANT DATA TABLE PRINTED OUT? (Y OR N) ? [T 

ALIGN PRINTER HEAD TO VERY TOP OF PAGE

22



Appendix III. Listing of MICA

100 PRINT 'PROGRAM MICA FOR KTCM CULAT I ON OF MICA ANALYSES'
110 REM M.FLOHR 9/82J MOPIFIEE' ^> J . S . HUFBNER.MOP IFIEP 6/83-FLOH'-
120 DIM A«( 192) »A< 14)   B< 14 ) .C* 14 > » ii< 18. 10) »T»<48) »U< 14. 10)
130 DIM 0< 10) , X< 10) , 2( 1 4 , 10 )   Y ( 4 ^ . 1 0     c < \ 0 > 
170 REAP Hi
180 PATA /SI02/AL203/FE203/FEO/MGO/CAO/NA20/K20/TI02/MNO/ 
190 DATA BAO/CU/F/CR203/SUM/CL=0/F=0/SUM/H20 CALC/SUH/ 
210 DATA SI/ALIV/ T/ALVI/FE+3/FE+2/MG/TIXMN/CR/ M/CA/NA/ 
230 DATA K/BA/ A/CATSUM/F/CL/OH CALC/ANSUM/FE:FE+MG/ 
250 DATA MG:MG+FE/
260 FOR I=1T04 
270 REAP P» 
280 A« = AH-P* 
290 NEXT I
300 REM A=FORMULA UT OXIDES. KMAN IONS/OXIPE FORMULA
310 REM CMCATIONS/OXIDE FORMULA OP ANIONS
315 FOR I^1T014\READ A(I>
330 PATA 60. 09, 101.94, 159. 7. 71 . c1. 1:, .40. 32- 56. 08,61 . V82, 94. 2.
340 PATA 79 . 9r 70.94. 153.36« J5. 41,,', 1' ?, 1S2. 0?
345 NEXT I
347 FOR I-1T014XREAD P(I)
360 DATA 2 , .3 f 3r 1 r 1 , 1 r 1 , 1 .2, 1 > 1 , 1 , 1 > 3
365 NEXT I
367 FOR I=1T014\READ C(I>
380 DATA 1,2,2.1.1.1.2.2, 1»1 1,1>1 ,2
385 NEXT I
390 Z* = C:Hk»d2)\a»-'*.M«'\C8* = CHRt(44>
395 PRINT-ENTER RUN TITLE : '\ INPUTB*
400 PRINT'ENTER FE+3/FE TOTAL= '.MNPUTK7
405 PRINT'ENTER FORMULA BASI5 (11 OR 22 OXYGENS): '.\INPUTA1
410 PRINT'ENTER NAME OF PATA FILE AS SYn:XXXXXX.YYY'\INPUTN*
415 PRINT'PO YOU WANT TO CREATE A DISK OUTPUT FILE UITH SITE OCCUPANCY'
420 PRINT'CATIONS? (Y OR N ) ' i \INPUTR3*
425 IF ASC(R3»)<>89 OOT0440
430 PRINT'ENTER OUTPUT FILE NAME AS SYN:XXXXXX.YYY'\INPUTN3*
435 OPEN N3* FOR OUTPUT AS FILE» 4\F'R I NT* 4 , N*
440 PRINT'KEYPAD EDITOR ERROR CHECKING 7 (Y OR N)'\INPUTR*
445 OPEN N* FOR INPUT AS FILE II
450 PRINT'PRINT OUT DATA TABLE?(Y OR N)';\INPUT02*
455 IF ASC(02S>=89 THEN OPEN 'LP!' FOR OUTPUT AS FILE »2
460 PRINT'ARE YOU SORTINO?(Y OR N)I 'JMNPUT 58*
465 IF ASC(S8*><>89 OOT0520
470 PRINT'YOU CAN ENTER UP TO TUO (2> SORT STRINGS'
475 PRINT'ENTER FIRST 2 CHARACTER SORT STRING 'rMNPUT Ml*
480 PRINT'ENTER SECOND 2 CHARACTER SORT STRING -- ENTER ZERO (0) IF'
485 PRINT'YOU DO NOT UANT TO SORT OUT A 2ND GROUP OF ANALYSES'   \ INPUT M2*
520 INPUT »1,I9\FOR J«lT018\INPUT* 1,A5*\NEXTJ
528 IF ASC(Q2« )<>89 GOTO 53A
530 PRINT 12, 'MICA PROGRAM',DAT»,CLK*
535 PRINT»2\PRINT*2fB«\PRINT*2
536 N=0\C4=0\REM N IS COUNTER FOR TOTAL IANALYSES IN FILEiC4 FOR END OF FILE
537 GOTO 539
538 IF MSC(Q2*)=89 THEN PR I NT I 2,Z*\IF ASC(02*)=89 THEN PR I NT*2
539 N2=0\REM COUNTER FOR ^ANALYSES ACCEPTEP FOR CALCULATION AT ONE TIME
550 IF F.NP»1 THEN GOTO 650
555 N=Nt1
557 IF ASC(R*)=89 THEN PRINT 'N- '!N
'.".'. VJ F   i : , ' ',  , T i \ i N r u T i :       i .
567 IF MoLiKt)=aV THEN fRlNi (- ^ i I *
568 IF >MC( S8t )< V 89 GOT060-
570 MSt-iiflG* ( T* , 1 , 2 )\IF M8«-r,it G010595
573 IF M2*='0' GOT0580
575 IF M8*=M2» GOT0605
580 FOR J=1T018\INPUT«1.P6.P7XNEXTJ
585 IF N2<10-GOT0550\GOT0625
595 N2 = N2+1\F(N2>«F8\IF ASC(Q2*)=89 THEN PR INT*2 r F ( N2 ) ', T*
600 V2(N2)=«1\GOTO«S10
605 N2 = N2-U\FCN2)-F8\IF ASC<02t>=89 THEN PRI NT*2 , F ( N2 ) ! T *
608 V2<N2)=0\GOTO«S10
609 N2 = N2+1\F(N2)-F8\V2(N2)=2\IF ASC(02*)=89 THEN PR I NT«2,F(N2 ) 5T*
610 FOR J=1T018\INPUT*1.D(J.N2),P3\NEXTJ
615 IF N2<10 GOT0550
625 IF ASC(Q2»)<>89 GOT0640
630 PRINT*2\PRINT*2
640 GOT0670
650 PRINTNPRINT'END OF DATA FILE REACHED AT ANALYSIS 'JN
655 C4=1\CLOSE#1
660 IF N2=0 GOT01570
670 FOR J-1TON2
675 Yd- D=P( 1 , J)\Y(2. J)=IK 3 , _P v Y ( 3 . J) =p( 4 , J )
680 Y(4- J)«D(6.J)\Y(5»J)=iKlO>J>\Y(6.J)=D(ll.J)
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685 Y<7.J)«DU4.J>\Y<S»J>-D<l5rJ)\Y<9rJ)-D(2,J)
690 Y(tOrJ)-D<8rJ)\Y(ll,J)-D<l3rJ)\Y(l2rJ)-D<18fJ)
700 Y<IJ»J>-D<17.J>\YC14.J>»D<S»J>
705 NEXTJ
710 REH CALCULATE FE203 AND FEO
720 FOR J«1TON2\IF Y(3»J><>0 OOT0760
730 Y(3»J>«Y<4.J>*B7*1.111\Y<4.J)-Y<4.J)-Y<4,J)*B7
760 RCH CALCULATE OXIDE SUM AND CATIONS
780 OCJ)«0\Y(13.J>«0
790 FOR I*1T014
800 Y(15.J)=Y(15iJ)*Y(I.J)
810 U(I.J)*Y< I, J)/A(I)«B(I)
820 0<J)«0(J)*U(I . J)
330 NEXT I
840 0<J)=0<J)-U(12-J)-U(13.J)
850 X( J)«Al/Q<J>\REM X-NORMALIZATION FACTOR
870 FOR I*1T014\Z(I»J)»X(J)*(Y<I»J)/A(I)tC(I>)\NEXTI
880 Y( 16.J)*Y(12»J)*.266\YC17»J)»Y(13.J>*.421
990 Y(I8.J)-Y(1S.J)-Y(16»J)-Y(17»J)
905 IF Al-22 GOTO 915
910 P(J)«2-Z(12.J)-Z<13»J>
913 GOTO 920
915 P(J)=4-Z(12»J)-Z(13»J)
920 Y(19,J)-P(J)/2/X(J)tl8.016
930 Y(20»J)-Y<18»J)+Y(1?»J)\NEXTJ
950 OOSUBIS90NREH SUBROUTINE TO CALCULATE SITE OCCUPANCIES
980 IF" ASC(R3»>OB9 GOT01060
995 FOR I«lTON2\PRIMTt4,USING'«t««*»F(I)J\PRINTI4.C8«S
1000 IF V2U>-0 THEN PRINTI4 ,USING* 'LL * »H2»
1010 IF V2(I)»1 THEN PRINTI4rUSING''LL'rMl»
1015 IF W2<I)«2 THEN PRINTI4,USING"LL't'HI'
1020 FOR J«21T022\PRINTt4»USING Q».Y<J.I)\NEXTJ
1030 FOR J*24T030\PRINTI4fUSING 0«  Y< J, I)\NEXTJ
1040 FOR J«32T033\PRINTM,USING 0« »Y( Jt I > \NEXT J
1050 FOR J-38r039\PRINT»4,USING Q«.Y(JrI)\NEXTJ
1055 NEXTI\K8*K8+1
1060 IF ASC<02»><>89 GOT01330
1340 REtt PRINT DATA TABLE
1360 PRINT »2> 'ANALYSIS'!
1370 FOR K-1TON2
1380 PRINT *2, USING **« %»«. «»*«  rF<K) t SNEXTK
1400 PRINT t2\PRINT 12
1410 FOR J-1T043
1420 IF J-21 OOT01460
1430 IF J-42 GOT01460
1440 IF J-43 GOT01460
1450 GOTO 1470
1460 FRINTt2
1470. GOSUB1930
1480 PRINT»2tUSlNO t 'LLLLLLLL'.X»»
1483 IF J>«21 GOT01S13
1470 FOR L-1TON2
1SOO PRINT »2rUSIMG g »M#M«*.M* ,YCJ,L> i
1S10 NEXT L\PRINT*2\GOT01520
1513 FOR L-iTON2\PRINT*2.USING'*»**»**.t»*',Y(J,L) J
1515 NEXTLXPRINTI2
1520 NEXTJ
1530 IF C4-1 OOTOIS^O
1560 OOT0538
1570 IF ASC(Q2«>*89 THEN PRINTI2rZ»
1573 IF ASC(Q2«)«89 THEN CLOSEI2
1575 IF ASC(R3*)-89 THEN CLOSE*4
1580 GOT04000
1590 REH SUBROUTINE TO CALCULATE SITE OCCUPANCIES
1600 FOR J-1TON2
1610 Y(2l.J)-Z(lrJ)
1615 IF Al-22 GOTO 1625
1620 IF Z(lrJ)+Z(2.J)>4 GOT01670
1622 GOTO 1630
1625 IF ZC1. J) + Z(2.J»8 GOT01675
1630 Y<21.J)-Z(1»J)\Y<22»J)«Z<2.J)\Y(24,J)«0
1660 GOTO 169C
1670 Y(22»J)-4-Z<l»J)
1672 GOTO 1680
1675 Y(22.J)«8-Z(I.J>
1680 Y<24»J>«Z<2fJ)-Y(22.J)
1690 Y(23.J)-Y<21rJ)*Y(22tJ)
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Appendix IV. Listing of CHLOR

100 PRINT'PROORAN CHLOR.BA8 FOR RECALCULATION OF CHLORITE ANALYSES'
110 REN N.FLOHR 10/821 MODIFIED 6/24/83
120 DIM A«<lS6>rA<12>rB<12>»C(12>fD<18t10).Tt<48)fW<12.10)
130 DIM Q<10>.X<10>.ZU2.10>.Y<34.10>.F<10>
170 READ At
180 DATA /3I02/AL203/FE203/FEO/MOO/CAO/NA20/K20/TI02/MNO/
1*0 DATA CR203/NIO/8UM/H20 CALC/SUM/SI/AL/ 2/AL/FE*3/FE*2/MO/
200 DATA NI/TI/MN/CR/CA/NA/K/ r/CATSUM/(OH)/FE:FE+MG/MO:MO+FE/
210 FOR I-i TO 2
270 READ D«
280 A««A«tD«
290 NEXT I
300 REM A-FORMULA WT OXIDES* B-* ANIONS/OXIDE FORMULA
310 REM C« * CATIONS/OXIDE FORMULA OR ANIONS
31S FOR I-l TO 12XREAD Ad)
330 DATA 60.09,101.94.159.7.71.85.40.32.56.08»6l.982.94.2.
340 DATA 79.9.70.94,152.02.74.71
34S NEXT I
347 FOR I"l TO 12NREAO B(I>
360 DATA 2.3.3.1.1.1.1.1.2.1.3.1
365 NEXT I
367 FOR I»l TO 12XREAD C(I>
380 DATA 1*2.2.1.1.1.2.2.1.1.2.1
389 NEXT I
390 PRINT'ENTER RUN TITLE:'XINPUTB*
400 PRINT'ENTER FE + 3/FE TOTAL 'MNPUT B7
410 PRINT'ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY'XINPUTN*
420 PRINT'ARE YOU SORTINOTCY OR N) : 'IMNPUT 38*
42S IF A8C(88»<>89 60T0440
430 PRINT'ENTER 2 CHARACTER SORT STRING'MNPUT M2*
440 PRINT'00 YOU WANT TO CREATE A DISK OUTPUT FILE UITH SITE OCCUPANCY'
430 PRINT'CATIONST(Y OR N>'\INPUTR3t
460 IF ASC(R3«><>89 60T0490
470 PRINT'ENTER OUTPUT FILE NAME AS SYNtXXXXXX.YYY'XINPUTN3*
480 OPEN N3« FOR OUTPUT AS FILEMXPRINTM .Nt
490 PRINT'KEYPAD EDITOR ERROR CHECKING? (Y OR N)'\INPUTR»
300 OPEN N* FOR INPUT AS FILE »1
S10 PRINT'PRINT OUT DATA TABLETCY OR N)'\INPUT02*
S20 IF ASC<02t>-89 THEN OPEN 'LPt' FOR OUTPUT AS FILE «2
323 INPUT*l»I9\FORJ*lT018\INPUTM»ASt\N£XTJ
330 Z«>CHR«(12>\Q«*'M.***'
332 IF A8C(Q2»><>89 OOT0336
334 PRINT*2.'CHLORITE PROGRAM'.DAT*.CLK«
333 PRINT»2\PRINT*2rB«\PRlNT*2
336 N«0\C4-0\REM N IS COUNTER FOR TOTAL ^ANALYSES IN FILEIC4 FOR END OF FILE
337 GOTO 339
338 IF A8C(Q2»)«89 THEN PRINT*2»Z«
339 N2»0\REH N2 COUNTER FOR ^ANALYSES ACCEPTED FOR CALCULATION AT ONE TIME
330 IF ENDtl THEN OOT0640
355 N-H-H
357 IF A8C(R«>-8? THEN PRINT 'N- 'IN
560 INPUT »lrF.8»Tt\lNPUT*lrT3«»F9
565 IF A8C(R»)"89 THEN PRINT F8JT»
368 IF A8C(S8«)<>89 GOT038S
370 M8«-8EO»(T«»1»2>MF M8«-M2« GOT0383
373 FOR J»1T018\INPUT*1»D6»D7\N£XTJ
380 IFN2<10 OOT0350\OOT0600
385 N2-N2+1\F(N2)*F8MF ASC(Q2«)«89 THEN PRINT*2.F<N2)» T»
390 FOR J-1T018\INPUT«1.D(J.N2).D3NNEXTJ
593 IF N2<10 GOT03SO
600 IF A8C(02«)<>89 GOT0610
60S PRINT*2\PRINT*2
610 OOT0660
640 PRINTXPRINT'END OF DATA FILE REACHED AT ANALYSIS 'JN
650 C4-l\CLOSE»l
655 IF N2-0 OOT01SSO
660 FOR J-1TON2
665 Y(1,J).D<1»J)\Y(2.J>«D(3.J)\Y(3.J>"D<4,J)
670 Y(4»J)-D<6»J)\Y(5»J)«D(10»J)\Y<6»J)-D(ll.J)
675 Y(7,J).D<14»J)\Y(8»J)-D<15.J)\Y(9»J)-D(2.J)
680 Y(10»J)-D(8»J>\Y(tl»J)-D<5.J)\Y<l2.J)-D(9.J)
685 NEXTJ
710 REM CALCULATE FE203 AND FEO
720 FOR J-1TON2MF Y(3.J)<>0 OOT0760
740 Y(3»J)-Y(4»J>«B7«1.1H\Y(4.J)-Y(4. J)-Y(4. J)*B7
760 REM CALCULATE OXIDE SUM AND CATIONS
765 A1-28\Y(13»J>-0\0<J)-0
7»0 FOR I-l TO 12
8OO Y<13,J>-YU3.J>+Y<I.J>
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810
820 0<J>"Q(J>+U<It.J>\NCXTZ
8SO X<J>-Al/a<J)\R H X-MORMALIZATION FACTOR
870 FOR 1-1 TO 12
880 Z<I»J)-X<J>*<Y<IrJ)/A<I»tC<I>\NEXTI
920 Y<l4rJ>«14/2/X<J)*18.014\Y<i5»J>»YU3»J>+Y<l4.J)
940 NEXT J
950 REH SUBROUTINE TO CALCULATE SITE OCCUPANCIES
970 OOSUB 1390
980 IF ASC(R3«><>89 OOT01340
iOOO FOR I«lTOM2\PRINT*4rUSINO > ****''F(I)
1010 FOR J«14T017\PRINT*4rUSINO Q».Y(J.I>\NEXTJ
1020 FOR J»19T029\PRINT*4rUSINO 0*.Y(J.I)\NEXTJ
1030 NEXTI
1040 IF ASC(Q2*><>89 OOT01S3S
1340 REN PRINT DATA TABLE
1340 PRINT »2.'ANALYSIS' I
1370 FOR K«1TON2
1380 PRINT»2rUSING '******»**** »F<K)I\NEXTK
1400 PRINT *2\PRINT *2
1410 FOR J-i TO 34
1420 IF J-14 OOTO 1440
142S IF J-32 OOTO 14*0
1430 IF J-33 OOTO 1440
1440 IF J«34 OOTO 14*0
1450 GOTO 1470
1440 PRINT *2
1470 OOSUB 1930
1480 PRINT *2r USING  'LLLLLLLLL'rX«>
1485 IF J>-14 OOT01S1S
1490 FOR L-l TO N2
1500 PRINT»2rUSING  ***» *»». * .Y<J»L>»\NEXTL
1510 PRINT*2\OOT01530
1513 FOR L«lTON2\PRINT*2rUSINO < **»****.***'>Y<J>L)l
1520 NEXTL\PRINT*2
1S30 NEXT J
133S IF C4-1 OOT01330
1540 OOTO S38
1350 IF ASC<02»>«89 THEN PRINT*2rZ»
1340 IF ASC(Q2»>-89 THEN CLOSE 12
1570 IF ASC(R3»>-89 THEN CLOSE*4
1380 GOTO 4000
1390 REN SUBROUTINE TO CALCULATE SITE OCCUPANCIES
1400 FOR J-l TO N2
14lO Y(14rJ>-Z(lrJ)
1420 IF Z(l»J>+Z(2rJ»8 OOT01440
1430 Y(17tJ)>Z(2iJ)\Y(19fJ)-0
1450 GOTO 1480
1440 Y(17»J>«8-Z(lrJ>\Y<19»J)-Z<2>J>-Y<17»J>
1480 Y(18»J)«Y(14»J)fY(17rJ>
1470 Y(20>J)«Z(3.J)\Y(21rJ)«Z(4tJ>
1710 Y<22rJ)-Z(5rJ)\Y<23.J>»Z(12»J>
1730 Y(24»J)«Z(9.J)\Y(23rJ>*Z(10tJ>
1730 Y(24rJ)-Z(ll»J)\Y(27.J)«Z(4rJ)
1770 Y(28rJ)«Z(7»J)\Y(29rJ)«Z<8rJ>
1780 Y(30tJ)*Y(19rJ)*Y(20rJ)*Y(21'J)fY(22.J)fY(23>J>fY(24.J)fY(25>J)
1783 Y(30»J)«Y(30»J/*Y(24rJ>*Y(27tJ)fY(28rJ)4-Y(29»J)
1790 Y(31rJ)-Y<18»J)*Y(30rJ>\Y(32pJ)«i4
1820 Y(33rJ)-<Y(20rJ)*Y(21rJ)>/(Y(20rJ>*Y(21»J)+Y(22»J) )
1830 Y(34»J)"Y<22tJ>/(Y(20rJ>fY(21tJ>fY(22»J»
1840 NEXT J
1830 RETURN
1930 REH SUBROUTINE TO CHOOSE ROM LABELS FROH A*
1940 B1-OXN1-0
1940 FOR 1*1 TO LEN<A»>
1970 Sft"8EO*(A»rItI>
1980 IF  *<>'/' OOTO 2040
1990 Nl-Nlfl
2000 IF Nl-J OOTO 2020
2010 IF Nl-Jfl OOTO 2040
2020 Bl-I+l
2030 OOTO 2040
2040 El-I-1
2030 X*«SEO*(A$.B1.E1)
2040 NEXT I
2070 RETURN
4000 END
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Appendix V. Listing of CORD
100 PRINT"PROGRAM CORD.BAS FOR RECALCULATION OF COROIERITE ANALYSES'
110 REH M.FLOHR 10/82IMODIFIED 6/29/83
120 DIN A«<129).A<18>.B<18>.C<18>.D<18.10>.T*<48>.U<18»10>
130 DIM S(10)»Q<10).X(10>.Z(18.10>»T(28.10).F<10>
170 READ A*
180 DATA /SI02/AL203/FE203/FEO/MOO/CAO/NA20/K20/TI02/MNO/
210 DATA 3UM/9I/AL/ Z/AL/TI/FE+3/ CY14/MO/FE+2/HN/CA/
230 DATA NA/K/ CXY16/CAT3UM/FE:FE+MO/MOJMO+FE/
260 FOR 1-1 TO 2
270 READ D»
280 A»«A»+D«
290 NEXT I
300 REM A*FORNULA UT OXIDES B«»ANIONS/OXIDE FORMULA
310 REM C«»CTIONS/OXIDE FORMULA OR ANIONS
320 FOR 1-1T018XREAD A(I>
330 DATA 60.09.79.9.101.96.159.7,151.99,71.85.81.37,70.94,74.69,40.31.
340 DATA 56.08.103.62.153.34,61.98,94.2.141.944.19,33.45
345 NEXT I
3SO FOR I-1T018XREAD 8<I>
360 DATA 2,2,3,3,3,1,1,1,1,1,1,1,1,1,1,5,1,1
365 NEXT I
367 FOR I-1T018\READ C(I>
380 DATA 1,1,2,2,2,1,1,1,1,1,1,1,1,2,2,2,1,1
385 NEXTI
390 PRINT'ENTER RUN TITLE!'\INPUTB*
400 PRINT'ENTER FE+3/FE TOTAL- 'IMNPUT87
410 PRINT'ENTER NAME OF DATA FILE AS SYn! XXXXXX . TYY' MNPUTN*
420 OPEN N* FOR INPUT AS FILEfl
430 PRINT'ARE YOU SORTINO?(Y OR N>: 'IMNPUT S8»
43S IF A3C(S8*)<>89 OOT0450
440 PRINT'ENTER 2 CHARACTER SORT STRING 'IMNPUTM2*
450 PRINT'DO YOU WANT TO CREATE A DISK OUTPUT FILE WITH SITE OCCUPANCY'
460 PRINT'CATIONS?(Y OR N>'\INPUTR3t
470 IF ASC(R3»K>89 OOT048S
475 PRINT'ENTER OUTPUT FILE NAME AS SYNtXXXXXX.YYY'\INPUTN3*
480 OPEN N3* FOR OUTPUT AS FIL£t4\PRINT»4»N»
485 PRINT'KEYPAD EDITOR ERROR CHECKINO?(Y OR N>'\INPUTRf
490 PRINT'PRINT DATA TABLET(Y OR N)'\INPUT 02*
495 IF ASC(Q2»>-89 THEN OPEN 'LPt' FOR OUTPUT AS FILE«2
500 INPUT*1,I9\FORJ-1T018\INPUT*1»AS*\NEXTJ
510 Z»-CHR»(12>\Q*«'M.M*'
520 IF ASC(Q2*><>89 GOT0535
525 PRINT*2»'CORDIERITE PROGRAM'»DAT»,CLK»
530 PRINT»2\PRINTf2,B«\PRINT*2
335 N-0\C4«0\REM N IS COUNTER FOR TOTAL tANALYSESE IN FILE5C4 FOR END OF FILE
334 OOTOS40
538 IF ASC«m>-89 THEN PRINT»2»Z»
540 N2«0\REM N2 COUNTER FOR tANALYSES ACCEPTED FOR CALCULATION AT ONE TIME
550 IF END«1 GOT0640
555 N«N+1
560 IF ASC(R*>»89 THEN PRINT 'N- 'IN
543 INPUT*!,F8»T»\INPUT»1,T3*,F9
570 ZF A3C(R»)-89 THEN PRINT F8(T»
573 IF ASC(S8*)<>89 GOTOS90
575 M8*"SEG»(T»,1,2)MF M8*-M2» OOT0590
580 FOR J-1T018\INPUT*1,D6,07\NEXTJ
585 IF N2<10 GOT0550\OOT0620
590 N2-N2fl\F(N2)«F8\IF ASC(02»)-89 THEN PRINT»2,F(H2»T»
595 3<N2>-F9
600 FOR J«lT018\INrUT*l,0<J,N2)»Z(J,N2)\NEXTJ
610 IF N2<10 GOT05SO
620 IF ASC(Q2«><>89 GOT0630
625 PRINT*2\PRINT*2
630 OOT0660
640 PRINTXPRINT'END OF DATA FILE REACHED AT ANALYSIS 'IN
645 C4«1\CLOSE«1
650 IF N2-0 GOT01SSO
660 FOR J-1TOH2
670 Yd, J)«D(1,J)\Y(2, J)-D(3f J )\Y( 3, J)-0 ( 4 » J )
675 Y(4»J)«D(6»J)\Y(3»J)-0(10»J)\Y(4»J)-D(11,J)
680 Y(7»J)-D<14,J)\Y(8fJ)-D(15,J)\Y(9,J)-D(2»J)
685 YdOf J)-D<8, J)\NEXTJ
690 FOR J-1TON2VREM CALCULATE FE203IOXIDE SUM
700 IF Y(3,J)<>0 OOT0720
710 Y(3»J)«Y(4,J)*B7*1.111\Y(4. J)«Y ( 4, J)-Y(4.J>»87
720 Y(11,J)-0\FOR I-1T010
730 Y(11»J)-Y<H.J>*Y< I. J)\NEXTI
740 NCXTJ
7so REM CALCULATE SITE OCCUPANCIES
760 FOR J-ITON2
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770 IF t(J)<>18 QOT0940
700 IF 97OO OOT0940
790 Y<12.J>«Z<*t J)\IF Z(1»J>+Z(3»J»& OOT0820
800 Y<13»J)-Z(3»J)\Y(13.J)-0
810 GOTO 830
820 Y<l3»J>-6-Z<l»J)\Y(15.J)»Z<3.J)-Y(13.J)
830 Y(14»J)-Y(12fJ>+Y(13»J>
840 Y<16»J)«Z<2»J>\Y<17»J>«Z<4,J>
830 Y(18»J)-Y(15»J)*Y(l6,J)tY(17iJ)
840 Y<19,J)«Z<10»J)\Y<20»J>-Z<6»J>
870 Y(21»J)«Z<8.J)\Y(22.J)-Z(11»J)
880 Y<23»J>«Z(l4.J>\Y<24tJ>-Z<15rJ>
890 Y(25»J)-Y(19»J)*Y(20.J)*Y(2lfJ)*Y(22.J)*Y( 23   J)fY(24»J)
700 Y<26rJ>«Y<14,J)+Y(18»J>+Y(23»J>
910Y<27rJ)-Y<17rJ>fY<20fJ>/<YU7,J>+Y(20,J>*Y<l9rJ»
920 Y(28»J)«Y(19»J)/(Y(17»J)*Y(20.J)*Y(I9,J»
930 OOT01000
933 REN CALCULATE CATIONS IF »OXY READ FROM DATA FILE NOT EQUAL TO 18
936 REN OR IF CALCULATING FE*3
940 Q(J)-0\FOR I-1T018
930 y(ItJ)-D(I.J>/A(I)*B<I>
960 Q<J)-0(J>*W(IfJ)\NEXTI
970 X(J)-18/Q(J)\REN X-NORHALIZATION FACTOR
980 FOR I-1T018\Z(I.J)*X(J)*(D<! J)/A(I))*C(I)
990 NEXTIXGOT0790
1000 NEXTJ
1030 IF ASC(R3»)<>89 GOT01330
1070 FOR I-ITON2
1080 PRINT»4»USING****« > tF(I)
1090 FOR J-l2T013\f>RINTM»USING Q»» Y( J. I )\NEXTJ
1100 FOR J*l3T017\PRINT»4fUSING 0».Y(J»I)\NEXTJ
1110 FOR J-19T024\PRINT»4,USING 0».Y(JtI)\NEXTJ
1120 NEXTI
1330 IF ASC(02*><>89 GOT01330
1340 REN PRINT DATA TABLE
1360 PRINT*2\PRINTI2.'ANALYSIS'I
1370 FOR K-1TON2
1380 PRINT«2.USING *»*l*»l»*»»«*,F(K)f\NEXTK
1400 PRINT«2\PRINT»2
1410 FOR J-1T028
1420 IF J«12 GOT01460
1430 IF J-27 OOT01460
1440 IF J«28 GOT01460
1430 OOT01470
1460 PRINT»2
1470 GOSUB1930
1480'PRINT»2»USING''LLLLLLLL*»X»J
1483 IF J>«12 GOT01313
1490 FOR L-1TON2
1300 PRINT«2»USING'* *»* **.»**.Y<J,L>»\NEXTL
1303 OOT0132S
1313 FOR L-1TON2
1320 PRINT*2fUSING*»**»t»».»»» tY<J,L>IXNEXTL
1323 PRINT*2\NEXTJ
1330 IF C4-1 80T01S30
1333 OOT0338
1330 IF ASC(02»)-89 THEN PRINT»2tZ«
1360 IF ASC(Q2«)«89 THEN CLOSE *2
1370 IF ASC(R3t>«89 THEN CLOSE*4
1380 GOT04000
1930 REN SUBROUTINE TO CHOOSE ROW LABELS FROM At
1940 B1«0\N1-0
1960 FOR 1-1 TO LEN(**>
1970 S»«SEG»(A».I.I)
1980 IF S»<>'/' OOT02040
1990 Nl-Nltl
2000 IF Nl-J GOT02020
2010 IF Nl-J+1 GOT02040
2020 Bl-I+1
2030 OOT02060
2040 El-I-l
2030 X«-SEG«(A«.B1,E1)
2060 NEXTI
2070 RETURN
4000 END
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Appendix V. Example of output from CORD

CORDIERITE PROGRAM 

S67-52 CORDIERITE

15 CD S67-52 5-8-1
16 CD S67-52 5-9-1
17 CD S67-52 5-10-1
26 CD S67-52 6-4-1

26-SEP-83 14J13:04

ANALYSIS 15 16 17 26

SI02
AL203
FE203
FEO
MOO
CAO
NA20
K20
TI02
MNO
SUM

SI
AL
Z

AL
TI
FE+3
CY34

MG
FE+2
HN
CA
NA
K
CXY36

CATSUM

FE:FE+MG

MG:MG+FE

50*80
33,04
0,00
4,03
10,84
0,00
0.35
0,00
0,02
0.46
99,54

5,071
0,929
6,000
2,958
0,002
0,000
2,960
1,613
0.337
0.039
0,000
0*068
0.000
2,057

11.017

0.173

0,827

49.93
33.49
0,00
3,72
10,88
0,01
0,25
0,00
0.04
0.49
98.81

5,018
0,982
6,000
2,985
0.003
0.000
2.988
1.629
0,313
0,041
0,001
0,049
0.000
2.033

11.021

0.161

0.839

50.87
32.99
0.00
3.82
10.65
0.02
0.49
0,00
0,00
0.44

99.28

5.087
0,913
6.000
2.975
0.000
0*000
2.975
1.587
0,320
0,037
0,002
0.096
0.000
2,042

11,017

0,168

0,832

50,44
33.33
0.00
3.93
10.89
0.00
0.32
0.00
0.14
0,49

99.54

5.038
0.962
6.000
2.961
0.010
0.000
2.971
1.621
0.328
0.041
0.000
0,061
0.000
2.051

11 .022

0.168

0.832
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Appendix VI. Listing of FELD
100 PRINT'PROGRAM FELD FOR RECALCULATION OF FELDSPAR ANALYSES'
110 REH H.FLOHR-10/82IMOFIFICD 5/26/8318/1/83
120 DIM A«<122>»A<18).B<18>»C<18).D<18,10),T»<48)»W<18.10)
130 DIM Y(32flO)fOUO)»XUO>.ZU8.10>iF4<10)tR<10)tF<10)
170 READ At
180 DATA /SI02/AL203/FE203/FEO/MGO/CAO/NA20/K20/TI02/8AO/SRO/
210 DATA P205/SUM/SI/AL/TI/P/FE+3/ T/FE+2/MO/CA/NA/K/BA/SR/ H/
230 DATA CATSUH/AN/AB/OR/CN/
260 FOR 1*1 TO 2
270 READ D»
280 A*«AttDt
290 NEXT I
300 REH A-FORHULA UT OXIDES. * * ANIONS/OXIDE FORHULA
310 REH C*   CATIONS/OXIDE FORHULA OR ANIONS
315 FOR I-IT018VREAD A(I)
330 DATA 60.09179.9.101.96,1S9.7.131.99.71.83.81.37170.94.74.69.40.31»
340 DATA 54.08.103.42.153.34,61.98.94.2.141.944.19,35.45
349 NEXT I
347 FOR I-1T018NREAD 8(1)
360 DATA 2.2.3.3.3.1,1,1,1,1,1.1.1.1.1.5. l.l
369 NEXT I
367 FOR I-1T018NREAD CO)
380 DATA 1.1.2.2.2.1,1.1,1.1.1,1.1,2,2.2,1,1
389 NEXT X
390 Z-*"CHR»<12>
399 PRINT-ENTER RUN TITLE:'\INPUTB*
400 PRINT'ENTER FEtS/FE TOTAL" '»\INPUTB7
405 PRINT'ENTER FORHULA BASIS (8 OR 32 OXYOENS): ';\INPUTAl
410 PRINT'ENTER NAME OF DATA FILE AS SYN:XXXXXX:YYY'\INPUT N*
415 PRINT'KEYPAD EDITOR ERROR CHECKIMO'CY OR N)'MNPUTRt
420 OPEN N* FOR INPUT AS FILE *1
425 OPEN 'LP:' FOR OUTPUT AS FILE »2
430 PRINT'ARE YOU SORTINO?(Y OR N) : 'MNPUT S8t
435 IF ASC<S8*><>89 OOTOS20
440 PRINT'YOU CAN ENTER UP TO THREE (3) SORT STRINGS'
445 PRINT'ENTER FIRST 2 CHARACTER SORT STRING 'JMNPUT Ml«
490 PRINT'ENTER SECOND 2 CHARACTER SORT STRINO -- ENTER ZERO (0)'
499 PRINT'IF YOU DO NOT UANT TO SORT A 2ND GROUP OF ANALYSES: ' 
460 INPUT H2*MF H2*<>'0' THEN OOTO 475
465 M3*-'0'\COT0520
475 PRINT'ENTER THIRD 2 CHARACTER SORT STRINO -- ENTER ZERO (0)'
480 PRINT'IF YOU DO NOT UANT TO SORT A 3RD GROUP OF ANALYSES: 'JMNPUTH3*
520 INPUTM.Q2
525 FOR J«1T018\INPUT»1»A5*\N£XTJ
934 PRINT*2,'FELDSPAR PROGRAM".DATt.CLK*
935 PRINT»2\PRINT*2fBf\PRINT*2
536 N-0\C4-0\REH N IS COUNTER FOR TOTAL ^ANALYSES IN FILEf C4 FOR END OF FILE
537 OOTO 539
538 PRINT*2»Z»\PRINT*2
539 N2-OXREH N2 IS COUNTER FOR ^ANALYSES ACCEPTED FOR CALCULATION AT ONE TIHE
550 IF END  ! THEN OOTO 650
555 N-N+1MF ASC(R«>-89 THEN PRINT 'N* 'iN
560 INPUT #1»F8»T*\IF ASC(R*)«89 THEN PRINT FSfTt
569 IF A8C(S8t><>89 OOT0593
570 H8«-SEO»(T».1.2)\IF M8*-M1» GOTOS93
572 IF N2»*'0' OOTOS80
574 IF M8»-H2* GOT0993
976 IF H3t«'0' GOT0580
578 IF M8»-M3» GOTOS93
580 INPUT*lrT5ftF9
585 FOR J-1T018MNPUT*1,D6.D7\NEXTJ
590 IF N2<10 OOTOSSO\30T062S
593 N2«N2*1\INPUT*lfT3*.F4(M2)\F(N2)«F8
599 PRINT*2tF(N2)»T»\FOR J-IT018MNPUTM ,D( J.N2) ,Z( J.N2)
600 NEXTJMF N2<10 GOTO 550 
625 PRINT*2\PRINT*2\OOT0670
650 PRINTXPRINT'END OF DATA FILE REACHED AT ANALYSIS 'iN
651 C4-1\CLOSE»1\IF N2-0 OOT01S70
670 FOR J-lTON2\Y(l,J)«D(l.J)\Y(2.J)»D(3,J)
673 Y(3»J)-D(4»J)\Y(4.J)-D(A.J>\Y(3,J)-D(IO.J)
675 Y(6»J)-D(ll»J)\Y(7,J)-D(14,J)\Y(8.J)«D(15.J>
678 Y<9»J)»D(2.J)\Y<10»J)«D(13.J)\Y(11,J)«D(12»J)
680 Y(12tJ)*D(16fJ)\NEXTJ\FORJ"1TON2
682 IF F4(J)«A1 OOT0740
685 IF D<4.J)OO OOT0700XREH CALCULATE FE203
690 D(4.J>-D(A.J)«B7*l.ill\D<6.J)«D(6.J)-D(6.J)*B7
695 Y(3.J)«D(4,J)\Y(4,J)«D(6.J)
700 Q-0\REM CALCULATE CATIONS IF A1OF4(N2)
705 FOR I«1T018\Z(I.J)-0\MEXTI
710 FOR I-1T018\W(I.J>-D<I,J)/A(I)*B(I)
715 0<J)-0(J)*M<I,J)\NEXTI
720 X(J)«A1/0<J)\REH X-NORMALIZATION FACTOR
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729 POM X"IT018\ZU»J>«X<J>«<D<X»J>/A<I»«C<X>\NEXT I
730 80TO 790
740 IF 1700 OOT0489
730 Y(13»J>-0\FOR I-lTOt2\Y<13.J>-Y(13.J)+Y<I.J>\NEXTI
770 Y(14.J>«ZU.J>\YU5*J>«Z<3tJ>
780 Y(U. J>«Z(2.J>\Y(17r J)»Z<1&> J>\Y<18.J>«Z<4.J)
790 Y<19.J)-Y(14.J)*Y(l5rJ)4YC16,J)4Y<l7,J)fY<18.J)
800 Y(20r J>«ZUiJ>\Y<2lfJ>«Z(iO»J>\Y<22rJ>"Z(ll»J>
810 Y(23.J)-Z(14.J)\Y(24rJ)-Z(13.J)\Y<23.J)-Z(13.J)\Y(24.J)»Z(12.J)
820 Y<27.J)«Y(20.J>fY<21.J)+Y(22.J)+Y(23.J)*Y(24fJ)fY<25.J>*Y(2AiJ)
830 Y(28fJ)-Y(27.J)*Y(l9.J)\R(J>"Y(22.J)fY<23»J>fY<24»J)fY(23»J)
840 Y(29tJ)«(Y(22.J>/R(J»*100\Y(30»J)»(Y(23.J)/R( J»*100
830 Y(31»J)-<Y(24.J)/R(J»«100\Y(32.J)»(Y(25.J)/R( J) )»100\NEXT J
1340 REH PRINT DATA TABLE
1360 PRINT «2. 'ANALYSIS'»\FOR K-ITON2
1380 PRINT t2. USIN8 *» »»»»»» *  .F(K>IXNEXTK
1400 PRINT «2\PR!NT «2\FOR J-1T032
1420 IF J-14 GOTO 1460MF J-29 GOTOM60
1430 GOTO 1470 . 
14&0 PRINT »2
1470 GOSUB 1930
1480 PRINT «2. USING ''LLLLLLLL'rX»»
1483 IF J<-13 GOT01S10MF J>-29 GOT01S10
1490 FOR L"l TO N2
1300 PRINT»2.USING »*»»»»*.  *»*.¥< J.LM
1303 NEXTLXGOTO 1320
1310 FOR L-1TON2
1313 PRINT«2.US ING »»» * *».» ',Y(J.L>J\NEXTL
1520 PRINT*2\N XTJ
1330 IF C4«l GOTO 1370
1540 GOTO 338
1370 PRINT»2.Z«\CLOSE »2
1380 GOTO 4000
1930 REH SUBROUTINE TO CHOOSE ROW LABELS FROM At
1940 Bl-0
1930 Nl-0
I960 FOR 1-1 TO LEN(At)
1970 S»*SEG«(A».I»I)
1980 IF S*<>'/' GOTO 2060
1990 Nl-Nlfl
2000 IF N1«J GOTO 2020
2010 IF Nl-Jfl GOTO 2040
2020 B1*I+1
2030 OOTO 2060
2040 El-I-1
2030 X*»SEG»(A$.B1»E1>
2040 NEXT I
2070 RETURN
4000 END
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Appendix VII. Listing of GARN
100 PRINT'PROORAM GARN.BAS FOR NORH CALCULATION OF GARNET ANALYSES' 
103 PRINT'HAIN PROGRAM'NREM H.FLOHR 3/83-MODIFIED A/83 
110 PRINT'NO.OXYGENS-12 FOR CATION CALCULATIONS'
112 REN ORDER OF END MEMBER CALC. FR. RICKyOOD(1960)
113 REM N-COUNTER FOR TOTAL* ANALYSES IN FILEIC« CHECK FOR END OF FILE
120 DIM A«<107>,A<10>»BUO)»C<4).D(18»4>»T»<48)fU(26.4>,P<4>.F6<4>
130 DIN M(4>»H<4)»N<4>»D2<18»4>fO<26»4>»a»<39>»I*(35)
140 DIN R<10»4>tY<4>.F<4>»U<4>»£(lO»4>»GUO»4)»V<4>
160 READ A*
170 DATA /SI02/TI02/AL203/CR203/FE203/FEO/MNO/MGO/CAO/NA20/
180 DATA SUM/SI/AL/ Z/AL/CR/FE+3/TI/ Y/FE4-2/MN/MG/CA/NA/ X/
190 DATA CATSUH/
200 FOR I-1T02XREAD 0*
220 A««A*+D*\NEXTI
240 READ 0*
230 DATA /ZCAT ALLOC/UVAR/AND/PYR/SPES/GROS/ALM/
260 READ It
270 DATA /SI/TI/AL/CR/FE4-3/FE4-2/MN/MG/CA/NA/
300 REM A-FORM. UT. OX.»B-ANIONS/OX. FORM.
313 FOR I-1TOIOXREAD A(I)
330 DATA 60.09»79.9»30.98»73.993»79.83»71.83.70.94.40.32t36.08t30.99
343 NEXT I
330 FOR I-1T010NREAD B<I)
333 DATA 2»2»1.3»1.3.1.3.I»1 tI »1»0.3
360 NEXT I
363 C4-0\N«0\Q3»«'».»»»'\Q4»-'»*.*»'\Q3»-CHR»<44)
370 PRINT'ENTER RUN TITLE:'\INPUTB*
380 PRINT'ENTER NAME OF DATA FILE AS SYntXXXXXX.YYY'\INPUTN«
3?0 PRINT'CHECK FOR KEYPAD EDITOR ERRORS? <Y OR N)'»\INPUTR«
392 PRINT'ARE YOU SORTINGT(Y OR N)' IMNPUTS8*
393 IF ASC<S8»><>89 GOT0400
397 PRINT'ENTER 2 CHARACTER SORT STRINGt 'IMNPUTM8*
400 PRINT'PRINT DATA TABLE? (Y OR N)'»\INPUT R7*
403 PRINT'00 YOU WANT TO CREATE A DISK FILE CONTAINING CALCULATED'
410 PRINT'END MEMBERS? (Y OR N)'\INPUTP*
413 IF ASC(Pt><>89 GOT0423
420 PRINT'ENTER OUTPUT FILE NAME AS SYNtXXXXXXt YYY'MNPUTPS*
423 OPEN P8« FOR OUTPUT AS FILE*4\PRINTM»N«
423 PRINT'DO YOU WANT TO CREATE A DISK FILE CONTAINING RECALCULATED'
430 PRINT'OXIDES + CATIONS? (Y OR N)'\INPUTP9*
433 IF ASC(P9«)<>89 GOT0430
440 PRINT'ENTER OUTPUT FILE NAME AS SYN:XXXXXX:YYY'MNPUTP7*
443 OPEN P7* FOR OUTPUT AS FIL «3\PRINT«3»Nt
430 OPEN Nt FOR INPUT AS FILE »1
433 IF ASC(R7«)«89 THEN OPEN 'LP!' FOR OUTPUT AS FILE *2
437 INPUT*lrB6
460 Z»-CHR»(12)\FORJ-1T018\INPUT»1.A3*\NEXTJ
463 ZF A8C(R7«>"89 THEN PRINTI2*Bt\GOT0480
470 ZF A8C(R7»)-89 THEN PRINT«2tZ*
480 N2-0
483 IF ENDtl GOT0340\N"N+1
490 INPUT*lfQ3»T«\INPUT«l»T3«»F9
49% IF ASC(R»)-89 THEN PRINT Q5»T*
495 IF A8C(S8«)<>89 GOT0320
300 M3»-SEG*(T»,lt2)\IF M3«*M8« GOT0320
303 FOR J«IT018\INPUT«1»H5»H3\NEXTJ
310 IF N2<4 GOTO 483\GOTOSSO
320 N2-N2*1\F(N2>"Q5\IF ASC(R7«)«89 THEN PRINTtZt F<N2»T*
323 FOR J-1T018\INPUT*1»D(J»N2)»D2(J>N2)\NEXTJ
330 IF N2<4 GOT0483\GOT03SO
340 PRZNTXPRINT'END OF DATA FILE REACHED AT ANALYSIS 'IN
343 C4-1\CLOSE*1
347 IF N2-0 GOT04093XREM MATRIX D-OXIDES+CATIONS IN SITES TO BE PRINTED
350 FOR J»lTON2\0(l»J>»DU»J>\0(2»J>»D<2»J>\0<3»J>«D(3tJ>
333 0<4rJ>-D(3»J>\0<5»J>-D(4»J>\0<6»J>-D(6»J)\0(7»J>»D<8rJ>
360 0(8rJ)-D<lOrJ)\0(9.J)-0(11.J>\0<tOrJ)«D<14tJ)\NEXTJ
363 FORJ-1TON2\0(11»J)-0\FOR I-1T010\0(11»J)-0(11»J)fO(I.J)
370 NEXTZXNEXTJXFOR J«1TON2\0< 12» J)"D2< l» J)\IF 0<12>J»3 GOT0380
373 0(13tJ)-3-D2(lrJ)\0(13»J)«D2(3rJ)-0(13»J)\GOT0383
380 0<13»J>«0\0(l3rJ>-D2(3rJ)
383 0(14»J)-0<12»J)+0<13rJ)\0(16»J)«D2(3»J)\0(17rJ>«D2(4.J)
390 0(18.J)«D2(2rJ>\0<19tJ>»OU3rJ)tO<16rJ>+0<17tJ>+0<18»J)
393 0(20»J>«D2(6>J>\0(21»J)«D2(8>J)\0(22>J)-02(10»J>
600 0<23rJ>«D2(ll»J>\0(24.J>«D2(14fJ)
603 0(23»J)-0(20»J>+0(21.J)+0(22 f J)+0(23rJ)+0<24rJ)
610 0(26»J)«0<l4rJ)fO(19.J)fO(23»J)\NEXTJ
613 IF AtC<R7«)<>89 60T0706
620 PRIMT»2»'ANALYSIS 'INFOR I-1TON2MF I"l OOT0630
623 PRINT*2»U8IN8 < »«»»«»»»*»»»»»»»**»»*«»»»»«»*»F<I>I\GOT0633
630 PRIMT«2»USINO*»»*»M»»»»«»* .F< I) t
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439 NEXT I
440 PRINT»2\PRINT»2»' ' 
445 FOR X«1TON2\P*INT»2.' INPUT NORNALIZED'I\NEXTI\PRINT*2
704 OVERLAY *8YOIOARN2.BA«« LINE 707
20SO PRINT'BACK IN MAIN PROGRAM'
4085 IF C4-1 OOTO 4093
4087'IF A3C<R7«>»89 THEN PRINT»2»Z«\OOTO 480
4093 IF ASC(P9»>-89 THEN CLOSEt3
4094 IF ASC(P*>«89 THEN CLOSEM 
4098 IF A8C(R7«><>89 OOT09000 
5000 PRINT»2»Z«\CLOSE»2 
fOOO END

707 PRINT'GARN2 -- SEGMENT *2 FOR GARNET PROGRAM'
708 REM M.FLOHR 3/83--NORMALIZE CATIONS TO 8
710 FOR J«1TON2\C1«0\C1«8/0<26.J>\H<J>«0\E<2.J>-OU8.J>*C1
730 E<l.J)«0(12»J>*Cl\E<3»J)»<Otl3.J>+0<15.J»*Cl
750 FORI-4T05\E(ItJ>-0(1+12.J)*C1\NEXTI
770 FORI«4TOlO\E<Ii J)»0(U14f J)*C1\NEXTI
780 FOR I«1T010\G(I.J)«E(IiJ>*B<I>\H<J)»H<J>+6<I.J)\NEXTI
800 L51 J > « 2* <12-H < J)»/E(1 J >)*011r J >\E2 < J > «E < 4.J >
810 IF 0(3fJ)OO GOTO 8SOMF 0<24tJ><»8 GO,T08SO
830 REN TEST IF ENOUGH FE TO FORH FE+3
840 IF E(4t J»»2*<12-H< J)> GOT0840
850 U(5»J>«0<3.J>\W<4.J>»0<4.J>\GOT0890
860 E<5»J)-2*(12-H(J»\E<4.J>*E<4»J>-£<StJ>
870 C<J>»0\C(J>-0<4»J)/E2(J>
880 V<4»J»C<J>*E<4iJ>\U<3»J>*C<J>*<E<5tJ>*l.lll>
890 H3(J>»0\FOR I»1T010\G<I.J)-E(I.J>*B<I )
910 H3(J)«H3(J)+G(I.J)\NEXT I\REM CALCULATE NEU SITE OCCUPANCIES
930 U(12»J>»E<lt J)\IF E(lt J»«3GOT0980
940 U(13fJ)-3-E<liJ)\y<14tJ>»U(12.J>*U(13.J)
960 U(lS>J)-E(3tJ)-U(13tJ>
970 GOTO 1010
980 U(13»J>»0
1000 U(14tJ»U<12»J>+U(13tJ>\y<lStJ>«E(3»J>
1010 U(14tJ)-E(4.J)\U(17,J)»E(3.J)\U(18»J)«E(2»J>
1030 U(19»J)*y<13»J>+y(lAfJ)+W(17,J)+U(18»J)
1040 U<20»J>»E(6»J>\U<21tJ)«E(7»J)
1030 U(22tJ)>E(8tJ)\y(23»J)-E(9»J)
1040 U(24>J)«E(10»J)
1070 U(25.J)»U(20.J)+U(21»J>*W(22»J)+U(23»J)+U<24.J)
1080 U(24>J)»W(14»J)+y(19»J)fU(25tJ>
1090 NEXT J
1100 REM CALC. NEV OXIDES AND CATION PROPORTIONS
1110 FOR J-l TO N2\U(lltJ>«0
1120 FOR I»l TO 4\U(I,J)»0<I.J)
1140 Udli J)«U( 11 , J)+U(I, J)\NEXTI
1150 FOR I«7 TO 10
1170 U(I»J)»0(I»J>
1180 U<litJ)«U(ll.J)*y<I»J)\NEXTI
1200 REH
1210 U<ll»J>*U(ll»J>iU<3»J>+U<6»J>\C<J>-0
1230 FOR I«l TO 10
1240 R(IfJ>«U(I»J)/A(I>
1250 C( J)«C<J)-fR(I»J)
1240 NEXT IXNEXT J
1270 REM MATRICES D AND U CONTAIN ALL INPUT AND CALCULATED
1280 REM OXIDE AND CATION VALUES
1290 REM-OUTPUT CALCULATED OXIDES f CATIONS TO DISK FILE
1306 IF A,SC(P9*)<>89 GOT01420V.FOR J«1TON2\PRINT»3 .USING'*«* ',F (J >
1310 PRINT»3.USING Q4».W(1,J)t\PRINT»3»Q3«>\PRINT»3tUSING QS«»U(12>J>
1320 PRINT»3»USING Q4«»W(2»J»\PRINT*3»Q3»*\PRINT«3.USING QS».U(18.J>
1340PRINT»3»USING Q4»,U(3.J)I\PRINT»3.03t»\PRINT»3.USING QSt.(U(13.J)+y(15.J»
1350 FOR I-4T05\PRINT*3.USING Q4»»W(I.J)>\PRINT*3»Q3«I
1370 PRINT*3.USING Q3».U(12+1.J)\NEXTI
1380 FOR I«4T010\PRtNT*3>USING 04t»U(I»J)J\PRINT»3.03*>
1390 PRINT»3.USING 05».W<14+1,J>\NEXTI\NEXTJ
1410 REN
1420 IF A8C(R7«)08900T01400
1440 REM PRINT ALL OX IDE8+CATIOM8
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1450 FOR J-l TO 26
MAO IF J-l2 GOTO 1480
1470 GOTO 1470
1400 PRINT«2
1490 GOSUB 1630
1300 PRINT*2»USING"LLLLLLLLLL'»X*»\IF J>"12 OOT01330
1320 FOR K«lTON2\PRINT*2»USINO*MMM«MM.»**fO<J.»0»
1540 PRINT 12 r USING'MM* MM M.M',W<J,K»SN£XTKSPRINT»2SGOT01570
1SSO FOR K-1TON2\PRINT*2.USING*MMMMM.M**.0<J'K>»
1540 PRINT*2.USING*MMMMM.M**rW<J,K)ISNEXTK\PRlNT»2
1570 NEXT J
1600 OVERLAY *SYO:GARN3.BAS* LINE 707
1*20 REN SUBROUTINE TO CHOOSE ROW LABELS FROM At
U30 81-0\N1«0
U49 FOR 1-1 TO LEN(A«)
1650 S»-SEG»(A»,I,I)
1660 IF S»<>'/' GOTQ1800
1670 N1=NIM
1680 IF N1*J GOT01720
1700 IF Nl-JM GOT01750
1720 Bl-IM
1740 GOT01800
1750 E1«I-1
1780 X«*SEG«(A«,B1»E1>
1800 NEXT I
1810 RETURN
1820 REN
1830 REH
1840 REH
1850 REH
1860 REH
1070 REH
1880 REH
1890 REH
1900 REH
1910 REH
1920 REH
1930REH

707 PRINT'OARN3-SEOHENT »3 FOR GARNET PROGRAM'
708 REN H.FLOHR 3/83 CALCULATE END HEHBERS
710 FOR J-l TO N2\REH FORH UVAROVITE VH J>
730 IF R<4,J)<>0 GOTO 750\W(J)«0\GOT0890
730 IF R(9rJX>0 GOTO 770\V( J>-0\GOT01080
770 H1"R< 4 » J) /2\ 11 «R(9 r J) /3SL1 "R (1. J) /2
780 IF H1>I1 GOT0810MF H1>L1 GOT0830
800 V(J)»H1\OOTO 860
810 IF I1>L1 GOTO 8SO\U(J)»I1\OOT0860  
830 IF I1>L1 GOTO 850
840 PRINT'LINE 840 SOHETHING IS WRONG*\REH CHECK IF TESTS FAIL
850 V(J)«L1
860 R(4rJ)"R<4.J)-<2«V(J))\R(9rJ)-R(9tJ)-(3*V(J)>
870 R<1»J)-R<1»J)-<3*V(J»
880 REN FORM ANDRADXTE Y(J)
890 IF R(9»J)<>0 GOTO ?10SY<JJ-OXGOT01090
910 IF R<SfJ)<>0 GOTO 930\Y(J)-0\GOT010?0
930 IF R(1»J)<>0 GOTO 970
940 Y(J)-0\X(J)-0\Q(J)-0\H(J)«OSU(J)-0
960 GO TO 1860
970 Hl-R<9rJ)/3\Kl«R<3rJ)/2\Ll-R(li J)/3
980 IF H1>K1 GOTO 1010MF H1>L1 OOT01030
1000 Y(J)-Hl\OOTO 1060
1010 IF K1>L1 GOTO 1050SYCJ)-K1NGOT01060
1030 IF K1>L1 GOTO 10SO
1040 PRXNT'LINE 1040 80NETHXNO IS URONO'NREH CHECK IF TESTS FAIL
10SO Y(J)"L1
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1040 K<»»J)«*<9»J>-<JtirCJ»\R<3»J>«R<3»J>-<2«Y<J» 
1070 R<i»J>-ftU»J>~C3tY(J»
1080 REN FORM PYROPE X(J>
1090 X(J)-0\IF R(8»J)<>0 OOTO 1110
1100 X(J)»0\OOTO 1290
1110 IF R(3.J)<>0 OOTO 1140
1120 X(J)«0\Q(J)-0\M(J)-0\U(J)-0\OOT01860
1140 IF R(1>J>OO OOTO 1170
1130 X(J>*0\Q<J)-0\M<J>"0\U(J>«0\GOT01860
1170 Rl«R<8»J)/3\Pi"R<3»J>/2\Ll»RU.J>/3
1180 IF R1>P1 GOTO 1210MF R1>L1 QOT01230
1200 X(J>-R1\OOTO 1260
1210 IF R1>L1 OOTO 12SO\X<J)-P1\OOT01260
1230 IF P1>L1 GOTO 1230
1240 PRINT'LINE 1240 SOMETHING IS WRONG'\REH CHECK IF TESTS FAIL
1230 X<J)-L1
1260 R(8tJ)«R(8*J)-(3*X(J»
1270 R<3»J)-R(3»J)-(2*X(J» \ft< 1, J) «R< 1, J)-< 3tX<J»
1280 REN FORN SPESSERTINE 0(J>
1290 0<J)»0\IF R(7.J><>0 GOTO 1310
1300 Q(J)-0\GOTO 1300
1310 IF R(3>J><>0 OOTO 1340
1320 Q(J>-0\U<J>«0\M(J>-0\GOT01860
1340 IF R(1»J><>0 GOTO 1370
1330 0(J)"0\U(J)-0\H(J)-0\GOTOi8AO
1370 81»R<7,J>/3
1380 Pl-R(3tJ)/2\Ll-R(lrJ)/3
1390 IF S1>P1 GOT01420MF S1>L1 GOT01440
1410 0<J)-S1\OOT01470
1420 IF P1>L1 GOT01460\Q<J>«P1\OOT01470
1440 IF P1>L1 OOT01460
1430 PRINT'LINE 1430 SOMETHING IS URONG'XREM CHECK IF TESTS FAIL
1460 Q(J)-L1
1470 R(7»J>-R(7tJ)-(3«0(J))
1480 R<3rJ>-R<3»J>-(2*Q(J>)\R<l»J>«R(l»J>-<3*0<J»
1490 REN CALCULATE OROS6ULAR M(J>
1500 IF R(9,J)<>0 OOTO 1S20\H<J)-0\GOT01670
1320 IF R<3»JK>0 GOTO 1S40\M(J)»0\U<J>*0\GOT01860
1340 IF R(1.J)<>0 OOTO 1540
1330 H(J>-0\U(J)-0\GOTO I860
1360 Il-R(?,J>/3\Pl-R(3»J)/2\H«R(l,J>/3
1370 IF I1>P1 OOT01600MF I1>L1 GOT01620\M<J>«I1\GOT016SO
1600 IF P1>L1 GOT01640\N(J)*P1\GOT016SO
1620 IF P1>L1 OOTO 1640
1630 PRINT'LINE 1630 SOMETHING IS WRONG'\REH CHECK IF TESTS FAIL
1640 «(J)-L1
1630 R<9»J)-R<9tJ>-<3»N(J»
1660 R(3tJ)*R(3>J)-(2*N(J»\R(lf J>»R(lf J)-(3tH(J»
1670 REN FORM ALNANOINE U(J>
1680 IF R(6fJ><>0 OOT01700\U(J)-0\GOT01860
1700 IF R<3>J)<>0 OOT01720\U(J)«0\GOT01860
1720 IF R(1.J)<>0 GOT01740\U(J)»0\OOT01860
1740 Tl-R(6.J>/3\Pl-R<3»J)/2\Li-R(i»J>/3
1730 IF, T1>P1 GOTO 1780MF T1>L1 GOT01800\U( J )"T 1XGOT01830
1780 IF P1>L1 OOTO 1820VUCJ)«Pl\GOT01830
1800 IF P1>L1 GOTO 1820
1810 PRINT'LINE 1810 SOMETHING IS WRONG'XREM CHECK IF TESTS FAIL
1820 U(J>«tl
1830 R(6»J)«R(6fJ)-(3tU(J»
1830 R(3»J)»R(3tJ)-(2«U\J)>\R(1.J)«R<1.J)-<3»U(J)>
1860 F8<J>»V<J)+Y<J)+X<J)+Q<J>+H(J)+U<J>
1870 REM CALC. ZCATIONS ALLOCATED
1880 N<J)»(8*F8<J)tlOO)/C<J)\A2«100/F8(J)
1890 REN CALC. GARNET MOLECULES
1900 V(J).U(J)«A2\Y(J)«Y<J>«A2\X(J)-X(J)*A2
1910 0(J)-Q(J)*A2\M(J)-M(J)tA2\U(J)-U( J)*A2
1920 NEXTJ
1930 OVERLAY*8YOtOARN4.»A8* LINE 707

707 PRINT"OARN4-8EOMENT«4 FOR 8ARNET PROGRAM*
708 REM M.FLOHR 4/83-MOOIFIED 6/83
710 REN OUTPUT END NENIERS TO DISK FILE
730 IF ASC(Pi)<>89 QOTOSOO
730 FOR J-lTON2\PRINT*4fUSING*M** < »F'J>
770 PRINTMfUSING 04*   W( J) » Y ( J) J X( J) > Q( J ) !M( J ) i U( J >
780 NEXTJ
800 IF A8C(R7«><>89 GOT02030
810 PRINT»2»' 'I\FOR 1-1 TO (2tN2>
830 PRINT»2.' CATIONS/'I\NEXT I
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 40 PRIMT«2\P*IMT«2.'
 90 FOR X»l TO N2
8*0 P*INT«2.' 12ANIONS '» .
870 PRINTt2»USINO'M.M»'.H3<I>l
880 PRINT»2»'ANIONS't
890 NEXT I\PRINT*2
910 0**-' »»MM«MMM«*»MMMM»,M'
930 Q7««'MMMMitMMMMM » * .»  '
940 PRINT«2
960 FOR J«iTOM2\Zl(l»J)«H(J)\Zl(2iJ)«V(J)
970 ZK3»J)-V<J>\ZK4.J)«X< J)\ZK3r J).Q(J)
980 Zt < 4» J)-H< J> \ZH 7. J)«0<J> \MEXTJ
1000 FOR J-1T07
1010 008UB 13SO
1030 PRXNT*2rUSING*'LLLLLLLLLL* tH*J
1040 FOR I-1TON2
10SO PRINT*2rUSING 06*»Z1<J.I>5\NEXTI
1060 PRINT12NNEXTJ
1070 PRXNT»2»'CAT. RESIDUALS
1080 FOR I-ITON2XFOR J>1T010
1090 IF R(J»IXO THEM LET R<J I>«0\NEXT J
1100 NEXT I
1110 FOR J-1T010
1120 OOSUB1S50
1140 PRXNT*2'USINO*'LLLLLLLLLL*tH*t
1130 FOR 1-1 TO N2
1170 PRXNT*2rUSINO Q7*,R(Jtl)»
1180 NEXT I
1200 PRINT*2\NEXTJ\PRINT»2t'FE+2/HG '»
1210 FOR J-1TON2MF U(22.J)<>0 OOT01250
1230 F&(J)»0\GOT01240
1240 REN
1250 FA<J)-M<20»J)/U(22fJ)
1260 PRIMT»2.USING Q7«>F6<J)IXNEXTJ\PRINT«2
1270 FOR J«l TO N2\PRlNT«2t'ANALYSIS  '!
1280 PRINT«2.USING*««««'rF(J)J
1290 PRINT«2r' ADDITION OF '>\PRINT*2tUSINO'» .  »*»2*<12-H(J)>;
1300 PRINT«2»' HOLES SI WOULD BALANCE THE CATION TO ANION RATIO.
1310 PRINT«2r'THIS EQUALS '»\PRINTt2.USING Q4«tL5(J)»
1320 PRINT*2r' UT.Z SI02'
1340 NEXT JNOOTO 2030
1330 REM SUBROUTINE TO CHOOSE ROW LABELS FROM Q»
1370 Q1-0\M1«0
1380 FOR 1*1 TO LEN(Q«>
1390 V*-SEO*<Q*»IrI)
1410.IF y*<>'/' OOT01SOO
1420 Hl-Mlfl
1440 XF M1»J OOT01460
1430 IF Hl«Jfl OOT01480
1460 01-1*1
1470 80T01300
1480 Ol-I-l
1490 H*»SEO«(Q*.Q1»G1>
1SOO NEXT I
1320 RETURN
1S40 REH SUBROUTINE TO CHOOSE ROW LABELS FROM It
1350 Q2-0\H2«0
1360 FOR 1-1 TO LENdft)
1370 C*-SEO*<I*rIrI)
1600 IF C*<>'/' GOT01700
1620 M2-H2+1
1630 IF H2"J OOT01650
1640 IF M2-JM GOTO! ^70
1650 02-1+1
1660 OOT01700
1670 02-1-1
1680 H*«SEO*(I«.Q2f02)
1700 NEXT I
1720 RETURN
1740 REM
17SO REN
1780 REH
1800 REN
1810 REN
1820 REN
1830 REN
1830 REN
1860 REN
1870 REN
1880 REH
1890 REH
1900 REN
1910 REN
1920 REN
1930 REH
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Appendix VIII. Listing of XYPLOT

300 PRINT'XYPLOT.BAS'VREM X-Y POINT PLOTTING
SOS RCM OLD VERSION XYPLT1 MODELLED AFTER J.HCOEE'S IPLOKARLEB)
310 REN AND J.S.HUEBNER'S QUAO.BA3<HINC>IN.FLOHR 4/83
SIS REM MODIFIED 7/28 BY FLOHR RENAMED XYPLOT
520 A»«'flt'\U»-'U'\B»-'H A LO'\D»«'D'
330 Ht-'H'\8«-' '\Ct-'.'\H2»-'- H'\D4«-'. '
SSO REM X9.Y9-SCALINO FACTOR8<-1 -2008TEPS)
360 X9-1XY9-1
570 F-i.OXREN NO INPUT OF SCALING FOR NOW
380 8-200SF
590 COUT<rA»»3.0)
400 X1»8S<0+X9)\X1**8TR*<X1>+C*
410 Y1-8S<0+Y9>\Y1$«8TR«<Y1>
620 X2*8S(12+X9)\X2MSTR*<X2>+C«
630 Y2«8S<0+Y9>\Y2»«STR*<Y2>
640 X3-Xl\X3«-STR*(X3)fC*
650 Y3-SS<8+Y9>\Y3»«STR»<Y3>
660 X4«X2\X4«-STR«(X4)+C*
670 Y4-Y3\Y4»-8TR»(Y4)
680 T2«-B»fU»fXl»fYl«fS«fD«fX2*fY2»f3tfX4»fY4«fS«
690 T3MX3«+Y3*+S*+Xl« + Ylt+U*+H«\TlMT2t+T3*
700 COUT(tTl«»233.0>\REM LABEL AXEStPRINT TITLE
703 PAU8E(5)
70S PRINT'XrY DIMENSIONS ARE 12.8 INCHES'
710 PRINT'ENTER LABEL FOR X-AXIS: 'IMNPUT L4*
713 L»-'H A U 800.80 312 '\P»-L»+L4»+H2»
720 COUT(,At»3»0)\COUT<.P«,233.0)
723 PRINT'ENTER LABEL FOR Y-AXIS: 'IMNPUTLSt
730 Llt-'H A U 100.750 842 '\P1«-L1*+LS*+H2«
740 COUT<rA*r3rO>\COUT<»Pit.235.0)
7SO PRINT'ENTER TITLE:'\INPUT L7t
770 L3f'H A U 600*1860 312 '
790 P3«-L3»fL7»fH2«\COUT<.A».3.0)
820 COUT(.P3».253.0)
825 PAUSE(1S)\REM NEEDED FOR LONG LABELS
830 PRINT'ENTER MINtMAX RANGE FOR Y! 'IMNPUT R3.R4
840 P3«-'H A U 125*200 312 '\R3»«STR*<R3)\R4»-STR»<R4)
8SO P6«-'123.1800 812 '\03»«P5»fR3»fD4»fP6«fR4»fH2»
860 COUT(rA*r3.0)\COUT(.Q3».235»0)
863 PRINT'ENTER MINtMAX RANGE FOR Xt 'IMNPUT R3.R6
870 P2*-'H A U 175.130 312 '\REM X-MIN
880CP4*«'2360.150 812 '\REM X-MAX
910 R3M8TR«(R3>\R*t-8TR«<R6>
930 02«-P2t+R5»fD4»fP4«4'RA«*H2»
960 COUT(.A«.3.0>\COUT(tQ2*»2S5rO>
990 REM PRINT TICK MARKS
995 PAUSE<13)
1000 V1»175\V1*-8TR«<V1>
1010 V2»200\V2««8TR*<V2>
1020 U3-1800\W3«-3TRt(V3)
1030 V4«1823W4t-8TR«(V4>
1040 V5«2600\V5t-8TR»(VS>
1050 W6-2623\VA»-3TR«<V6)
1060 COUT(.Bf»10.0)\REM BOTTOM
1070 FOR U7-400T02400 STEP200
1080 W7«-STR»(W7)fC»
1090 V8«-V7»tVl»*3**D»*V7»fW2»fS«fU»
1100 COUT(tV8tf25SrOl\NEXTV7
1110 COUT(»A».3rO)\COUT(»B«.10.0)\REM LEFT
1120 FOR V9-400T01600 3TEP200
1130 V9t«C»+8TRt(V9)
1140 Zl»-Vl»fU9*+3»*D«*V2»fW9t+S»fU«
1150 COUT(pZltp253pO)\NEXTV»9
1160 COUT(.A»t3»0)\COUT(tBttlOtO)\REM TOP
1170 FOR Z2-400 TO 2400 STEP 200
1180 Z2»-8TR«(Z2)fC«
1190 Z3«-Z2»fV4t+S«+D*+Z2«fW3»f3«fU»
1200 COUT(rZ3«*25S*0)\NEXT 22
1210 COUT(»Atr3rO>\COUT(,B».10.0)\REM RIGHT
1220 FOR Z5-400 TO 1600 STEP 200
1230 Z3*-C»fSTR*<Z3>
1240 Z4t-V6»+Z5*+8*+Dt+V5»+Z5*+8*+U*
1250 COUT(.Z4».235.0)\NEXT Z5
1260 COUT(pHtp2S5tO>
1280 END
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Appendix ix. Listing of TERPLT

300 fRINT'TERPLT.BAS'XREM TERNARY POINT PLOTTING
505 REN OLD VERSION TERPL1 MODELLED AFTER J.HCOEE'S IPLOT(ARLEB)
510 REN AND J.S.HUEBMER'S QUAD.BAS(HINC)IM.FLOHR 4/83
313 REH MODIFIED 7/27/83 BY FLOHR-RENAHED TERPLT
520 A»*'ff»I'XD*-'D'XS*«' 'XU«-'U'XC$-'»'
530 lf«'H A LO'XH*-'H'XH2*«'_ H'XD4t«'_ '
550 PRINT'TRIANGLE HAS SIDES OF 10 INCHES* HEIGHT OF 8.64 INCHES'
360 REN X9»Y9 SCALING FACTORSC-1*«2008TEPS>
370 X9-IXY9-1
380 F-l.OXREH F-SCALING FACTOR-NO INPUT FOR NOW
390 3-200*F
600 COUT(»A»*3*0>
610 Xl»S*(0+X9)XXl««8TR*(Xl)+Ct
620 Yl«8*<0+Y9)XYi*-STRt<Yl>
630 X2*8*<10+X9)XX2«*STR*(X2>tC»
640 Y2»8*<0+Y9)XY2t-STR«<Y2)
630 X3*8*<3+X9>XX3t*STR«(X3>fC*
660 Y3*S*<8.66+Y9>\Y3»-STR*(Y3>
670 Tl*»»»+Ut+Xl$+Ylt+8*+D«+X2t+Y2«+S»fXJt+Y3*fS*+Xi*fYlt+U*+Nt
680 COUT<»T1»»2S3»0>
700 L»-'H A U 123»12S 313 'NREH LEFT
710 L1»*'H A U 1150*1940 S13 '\REH TOP
720 L2f*'2200*12S 313 'XREH RIGHT
730 L3*-'H A U 1600*1800 S12 'XREH TITLE
740 PRINT'ENTER LABEL FOR LEFT'IMNPUT L4*
730 PRINT'ENTER LABEL FOR RIGHT'»\INPUT LSt
755 P«*L*+L4»+D4«+L2t+L5»+H2»\COUT(rA*r3*0)\COUT(»P«»2SS*0)
760 PRINT'ENTER LABEL FOR TOP'IMNPUT L6t
770 PRINT'ENTER TITLE (HAX OF 30 CHARACTERS)'
780 INPUT L7»
790 Plt*LU+L6*+H2»
800 P3»*L3t+L7«+H2«
810 COUT(*A«*3rO)\COUT(»Pl**255*0)
850 COUT(*At»3»0)\COUT(*P3«*2SS*0)
839 PAUSE(IO)
860 REN PRINT TICK NARKS-BASE FIRST
870 Y4-173\Y4*«3TR«<Y4>\Y3-200\Y5l-STRt<Y3>
880 COUT(*A»*3*0)\COUT(»B«*10»0)
890 FOR X4-400T02000 STEP200
900> X4»*STR*(X4)fC»
910 T2«-X4«fY4»+S»*D«*X4«*Y5**S»fUt
920 COUT(*T2«*255*0)
930 NEXT X4
940 COUT(*A»*3»0)\COUT<*B«rlO*0>
9SO X7«-25\X8-23\REH LEFT SIDE
960 FOR Z4-400T02000 STEP 200
970 X5*200+«Z4-200)*.3>\Y6«200+<(Z4-200>*.866>
1000 Y6«*STR»(Y6>\X5«*STRt<XS)+Cf
1020 X9«X7fXS\X9«-8TRt(X9)fCt
1030 T3»*X9«+Y6t+8»+D»+X5»+Y6»+S*+U*
1060 COUT(*T3»»255»0>\NEXTZ4
1080 COUT(*Ht*235*0)XREH RIGHT SIDE
1090 COUT(*A«*3*0)XCOUT(*B**10»0>
2000 FOR Z3-400 TO 2000 STEP 200
2010 Y8*200+<(Z3-200)*.866>XX6*2200-«rS-200)*.3>
2020 X6»-8TR»(X6>+C*XY8»*STR»(Y8>
2030 U4«Xa+X6XU4«»3TRt(U4)+Ct
2040 T4««X6«fY8*'f8«^D»fU4tfY8«fS«fUt
2050 COUT(»T4«»23S»0)XNEXTZS
2060 COUT(»H*»255*0)
2090 END



Appendix X. Listing of TETPLT

100REM TETPLT.BAS DRAMS TETRAHEDRON M.FLOHR 7/83
110REN USES F.SPEAR ALOORITHH(AM. MIN.65*1980)
120 At«'»»:'\D«»'D'\St«' *\Ut«'U'
130 Ct-'.'\Ht«'H'\Rt«'R'\Mt«'.'

135 01-1200\Q2«800\REM CENTER OF BARYCENTRIC SYSTEM
140 REM CALCULATE X.Y.Z OF APICESI TOP (0.O.O.I)
130 T4-1-.25\T5»0-0.25
160 X»(T5-KT5/2) + (T4/2»/0.8l65
170 Y«<T5+<T4/3»/0.9428\Z«T4
180 REM BOTTOM (1.0.0.0)
170 Xl-(T4+(TS/2) + (TS/2»/0.8165
200 Yl«(T5+<TS/3»/0.9428\Zl«T5
210 REM RIGHT (O.I.0.0)
220 X2«(T3f(T4/2)+(T3/2> >/0.816S\Z2»T3
230 Y2«(T4f (T5/3»/0.9428
240 REM (.EFT (0.0.1.0)
250 X3»(T5+(TS/2) + (T3/2»/0.8165
260 Y3«(T3+(T5/3»/0.9428\Z3«T3
270 REM ALPHA ROTATES AROUND Z-AXISI THETA AROUND X-AXIS
280 PRINT'ENTER ANGLE ALPHA IN DEGREES: 'JMNPUT A
290 PRINT'ENTER ANGLE THETA IN DEGREES: 'IAINPUT T
295 PRINT'ENTER E (PERSPECTIVE): '»\INPUT E
300 PRINT'ENTER S (SCALING FACTOR).' 'IMNPUT S
30S REM CONVERT DEGREES TO RADIANS
310 A-A/57.29S78\T-T/S7.29578
340 REM CALCULATE Z* (HERE V) FOR EACH APEX POINT
360 R1«COS(A)\R2»COS(T>
370 R3»SIN<A>\R4»SIN(T>\U«R3*R4\W2«R1*R4
380 V»<-X*U>-(Y*U2>+(Z*R2>\V1«<-X1*U>-(Y1*U2>+<Z1*R2>
390 V2»(-X2*U)-(Y2*U2>+(Z2*R2>\V3-<-X3*U>-<Y3*U2>+(Z3*R2>
400 REM CALCULATE X.Y COORD. OF APICES
410 REM U1.U2-X.Y TOP? U3.U4 - BOTTOM
420 REM U5.U6 - RIGHT! U7.U8 - LEFT
430 U1»INT(((X*R1)-<Y*R3))*(E/(E-V»*S)+Q1
440 U2«INT(( (X*R3*R2> + (Y*Rl*R2> + <ZtR4»*(E/(E-V»*S>+02
450 U3»INT(((X1*R1>-(Y1«R3»*(E/(E-V1»*S>+Q1
460 U4»INT(( (X1*R3*R2>*(Y1*R1>R2)4-(Z1*R4»*(E/(E-V1»*S»Q2
470 US«INT(«X2»R1)-(Y2*R3))«(E/(E-V2)>*S)*01
480 U6«INT(((X2*R3*R2)f ( Y2*R1*R2> + <Z2*R4»* (E/(E-V2»*S>+02
490 U7*INT(((X3*R1)-(Y3*R3»*(E/(E-V3»*S>+Q1
500 U8«INT(((X3*R3*R2>f (Y3*R1*R2> + (Z3*R4»*(E/(E-V3»*S>+02
510 PRINT'ENTER LABEL FOR TOP'MNPUT LI*
520 PRINT'ENTER LAPEL FOR BOTTOM'\INPUTL2«
530 PRINT'ENTER LABEL FOR RIGHT'MNPUT L3»
540 PRINT'ENTER LABEL FOR LEFT'MNPUT L4*
53a PRINT'ENTER TITLE (MAX 30 CHARACTERS)'MNPUT LSt
560 COUT(,A«»3fO>\B2««'H A LO'\COUT(.B2».20.0>
590 Ul*-STR*(Ul>+Ci\U2*»STR»(U2>
600 U3t«STR*(U3)+C»\U4»«STR«(U4)
610 U5t»STR«(U5)tC*\U6*«STRt(U6)
620 U7««STR»(U7)+C»\U8i«STft»(U8)
630 B6*-U3»1-U4t+S* + D»+U5H-U6» + S*+Ul»+U2» + St
640 B3t»U3«+U4«+St+U7«+U8»+S*+Ul«+U2*+S«+U«
650 B4*«Ui*B6*+B3f
660 COUT(.84*,253.0)\COUT(.H*.10tO)
670 COUT(.A«.3rO)
680 E«?«-'H A
690 COUT(»B8*.235.0)
700 COUT(.Ht.10.0)
710 PAUSE(10)\REM LABEL DIAGRAM
720 COUT(,A*.3.0)\S3*-'S13 '
730 J-U4-60\J*-STR«.J)
740 J2«U5-U3-40\J3-U6-U4
750 J2*«STR*(J2>+C*\J3t«STR*(J3>
760 J3-U2+20
770 J3t-STR*(J3)\J6*U7-60
780 JA*«STRt(J6)fC*\J7t«STRt(J7>
800 K2
810 K3
840 K6*-K2«+K3f\REM BOTTOM.RIGHT LABELS
850 COUT(»K6*t2SStO)\COUT<.A».3.0)
855 J8-U8-60\J8*-STR»(J8)
860 K9«»'H A U '\J9»«K9*+J6»+J8*+S*+S3*+L4»+N»+S*+U*+H*
870 COUT(.J9*.235»0)\REM LEFT LABEL
873 K4*-K9*-fUl*+J3* + S*+S3*+Ll* + N* + S*+U* + H*
876 COUT(,A*.3,0)\COUT(.K4t,253.0)\REM TOP LABEL
380 K7«-'H A U 800*1800 S12 '
890 K8«»K7«+LS«+N«+S«+U«+H«\REM TITLE
900 COUT(.K8*.233.0)
1000 END
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Appendix XI. Listing of PLAMPH

100 REH PLAHPH.BAS READS CATION DATA FILE CREATED BY AHPHI.BAS AND
110 REH PLOTS X-t ORAPHS-N.FLOHR 6/83
130 A«»'»i:'\Ht-'H'\D»-'D'\U»-'U'\S»"' '
140 C«-'»M«'\C3»-'«».M»'\H3»«'H A '
ISO OPEN 'LPt' FOR OUTPUT AS FILEftZ
140 REH NO TERNARY OPTIONS FOR NOW - R«2 FOR XY PLOTS
170 R-2\Q4-0\REM 04 IS COUNTER FOR PRINTING PLOTTER INFORMATION
173 DZH 0(20)
178 PRINT42
180 PRINT-ENTER NAHE OF DATA FILE AS SYN: XXXXXX. YYY ' MNPUTNI
190 OPEN N« FOR INPUT AS FILE91
200 PRINT'ENTER CODE FOR PLOTTING SYMBOL: 0.1»2»3»4 OR S'MNPUTS
210 IF S-0 THEN P3«* M20 D U*
215 IF 8-1 THEN P3«- H21 D U'
220 IF S-2 THEN P3«« M22 D U'
229 IF 3-3 THEN P3»- M23 D U'
230 IF 8-4 THEN P3«« M24 D U'
235 IF S«5 THEN P3»« M2S D U'
240 INPUm»A9»
240 PRINT*2\Z2*0\REH COUNTER FOR RELATIVE PLOTTING
280 IF 04OO OOTOS63
270 PRINT'X-Y PLOTTING OPTIONS! (ALVI + FE*3 +  2TX>»1*
295 PRINT' (CAtNA IN H4>«2I <FE*2 + NN>/(FE*2 f MN f MG>«3'
300 PRXNTMNA IN M4)-4» (ALIU>-5» (ALUI + FE*3 *  TI * CR>»4'
305 PRINT' (NA IN A * K)-7I < 100NA) /(CA+NA >«8 » ( 100AL)/(SI*AL >«9 '
310 PRINT'(ALUI)-10f (TI)-lll (K)»12I (NA IN A>»13I MN-14J (MO/MG * FE + 2»1S
450 PRINT'CHOOSE X»Y'\INPUT X.Y
460 PRIMT«2»'X-Y OPTIONS ARE: (ALUI f FEf3 * 2TD-1I (CAfNA IN M4>»2! ",
470 PRXNT*2»'(FEf2 t MN)/(FEf2 *  MN * MG>-3» (NA IN M4)-4» '?
480 PRINT»2» ' (ALIV)-SI '
490 PRXNTt2»'(ALVI f FEf3 * TI * CR)-4» (NA IN A f K>*7t '(
500 PRXNT*2«'(100NA)/(CAfNA)«8l ( IOOAL >/( AL+SI )«9l '»
505 PRINT«2»' (ALMI )»10t (Tl)-llt (K)»12I'
507 PRXNT*2»'(NA IN A)-t3> (MN>-14t (MG/MO *  FEf2>»lS'
510 PRINT«2\PRINT»2.'FOR THIS PLOT! X« 'IX
520 PRINT12.' Y» 'IY\PRINTt2
530 Q4-Q4tl
SSO PRXNT'XNPUT X MIN. MAX ' \INPUT P3»P4
540 PRINT' INPUT Y MIN.MAX '\INPUT P5.P6
565 PRINT»2»'DATA FILE ACCESSED: 'INt
570 PRINT*2»'DATA FILE ACCESSED BY ANPHI.BAS: ' I A9*\PRINT«2
560 XF END»1 GOTO 4000
590 INPUT* 1.N2
592-Pl«0\P2"0
595 FOR J-1T020\INPUT«1.D(J)\NEXTJ
610 Cl-D(3)fD(4)f2*D(7)\C2»D(13)*D(l4)
620 C3-(D<S>+D<11>+D(8> + D(LO>>/(D<S>+D<11>+D(8>+D(10>+D(12>+D<6> >
630 C4-D(14)\C5-D(2)\C4-D(3)*D(4)*D(7)tD(9>
635 C7-D(1S>+DU&>
440 C8«(100»(D(14)itl(15>»/(D(13)*D< l7)+D(14)tD( 15»
450 C9-<100*(D(2)tD(3»)/(D(t>fD(2)tD(3»
655 H1-D(3)\H2«D(7)\H3-D(U)\H4-D<15>
460 H5-D(8)*D(10)\H4-(D(4)*D(12»/(D(6>tD(12)tD(5)*D( It) )
700 REH Pl-X COORDIP2-Y COORD
710 IF X-l THEN P1-C1
715 IF Y«l THEN P2-C1
720 XF X-2 THEN P1-C2
725 XF Y«2 THEN P2»C2
730 XF X-3 THEN PI-C3
735 IF Y-3 THEN P2--C3
740 XF X-4 THEN PI-C4
745 IF Y«4 THEN P2-C4
750 IF X-5 THEN P1-C5
755 IF Y-5 THEN P2-C3
760 IF X»4 THEN PI-C6
763 IF Y-4 THEN P2-C4
745 XF Y-7 THEN P2-C7
770 IF X«7 THEN P1»C7
780 IF X-8 THEN P1-C8
785 IF Y-8 THEN P2-C8
790 IF X-9 THEN P1-C9
795 IF Y»9 THEN P2»C9
800 XF X-tO THEN Pl-Hl
805 IF Y-10 THEN P2-H1
810 IF X-tl THEN P1-H2
815 IF Y-ll THEN P2-N2
820 IF X-12 THEN P1-H3
825 IF Y-12 THEN P2-H3
830 XF X-13 THEN PI-H4
835 IF Y-13 THEN P2-N4
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 40 IP X«i4 THEN P1-H3
 49 IF Y«14 THEN P2-H5
 SO IF X-15 THEN P1-H6
855 IF Y-15 THEN P2-H6
900 REN PLOT POINT
910 R1-<P1-P3>/<P4-P3>\R2«<P2-P3>/<P6-P3>
920 P7"INT<200+2400*R1)\P8-INT<200+1600*R2>
925 IF Z20000T0960
930 P7$"8TR»(P7)\P8»«STR«(P8)\P9»«'H A
950 COUT(»A«»3»0)\COUT(.P9ft»255»0>
953 X4«P7\Y4-P8\Z2-Z2-H\OOT0977
960 X3-P7-X4\Y3-P8-Y4\REM DEFINE RELATIVE COORO. OF NEXT PT.
963 X3»-STR«<X3>\Y3«"8TR»<Y3)\X7»«'R U '+X3t+St+Y3t+P3*
970 COUT< , At.3»0>\COUT(fX7«.233.0)
973 X4-P7\Y4«P8\OOT0990
977 PRINT*2.'SYHBOL CODE:'»\PRINT*2.USIN0 1 »**.3
980 PRINT*2»'ANALYSIS X Y'\PRIHT*2
990 PRINT*2»USINO C».N2»\PRINT*2.' '»
1000 PRINT*2fUSINO C3«.PI \PRINT*2.' " 
1010 PRINT»2»USINO C3».P2
1030 OOT0380
4000 CLOSE»l\COUT(tAtf3»0)\COUT<.83*.10»0)
4010 PRINT'DO YOU WANT TO PLOT DATA FROH ANOTHER FILE ON THIS ORAPH?'
4013 PRINT'(Y OR N)'\INPUT R»
4018 PRINT»2\PRINT*2
4020 IF ASC(R«>-89 GOTO 180
4030 CLOSE*2
3000 END
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Appendix XII. Listing of MICAPL

tOO REM MICAPL.BA8 READS CATION DATA FILE CREATED BY HICA.BAS AND
110 REM PLOTS X-Y GRAPHS N.FLOHR 6/83
130 At«'tll'\Ht«'N'\D««'D'\Ut-'U'\8*-' «\M2*-' '
140 Ct«'MM'\C3t-'*.M*'\H3t«'H A '
ISO OPEN 'LPl' FOR OUTPUT AS FILE*2
160 REM NO TERNARY OPTIONS FOR NOW - R-2 FOR XY PLOTS
170 R-2NQ4-ONREH 04 COUNTER FOR PRINTING PLOTTING INFO.
17S DIN D<13)
177 PRINT*2
180 PRINT'ENTER NANE OF DATA FILE AS SYN:XXXXXX.YYY'\INPUTN»
18S OPEN Nt FOR INPUT AS FILE*!
190 PRINT'ARE YOU SORTINGT(Y OR N) ' t MNPUTS8*
193 IF A3C< 880089 GOT0200
193 PRINT'ENTER SORT STRING: 'IMNPUTM2*
200 PRINT'ENTER CODE FOR PLOTTING SYMBOL: O.li2r3.4 OR S'MNPUTS
210 IF S-0 THEN P3»- H20 D U'
21S IF S-l THEN P3»" N21 D U'
220 IF 3-2 THEN P3«- H22 D U'
22S IF S-3 THEN P3«- M23 D U'
230 IF S-4 THEN P3«» M24 D U'
233 IF 3-3 THEN P3»- H25 D U'
240 INPUT*!,A9»
260 Z2-ONREN COUNTER FOR RELATIVE PLOTTING
280 IF Q4OO GOT0365
290 PRINT'X-Y PLOTTING OPTIONS: <ALIV>-!» <ALVI)«2I'
293 PRINT'(FE*2 *  NO + TI * (SI-3»-3» (ALIV f ALVI f FEt3>-4 '
300 PRINT'«FE+2 + NN)/(FEf2 f HN + NG»-5» <TI>«6'
430 PRINT'CHOOSE X.Y'MNPUT XtY
460 PRINT«»'X-Y OPTIONS ARE: (ALIV)-H <ALUI>*2» '»
470 PRINT*2»'<FE+2 + NO f TI + <SI-3»-3» <ALIV f ALVI * FE + 3>-4'
480 PRINT*2.'(FE+2 f NN)/(FEf2 + MN * H0)«5» <TI)-4'
310 PRINT*2\PRINT*2»'FOR THIS PLOT: X« MX
320 PRINT«2r' Y- MY\PRINT*2
330 04«Q4>1
330 PRINT'INPUT X NIN»NAX'\INPUT P3>P4
SAG PRINT'INPUT Y NINiNAX'MNPUT P3.P6
369 PRINT*2»'DATA FILE ACCESSED: '»N«
370 PRINT»2»'DATA FILE ACCESSED BY HICA.BAS: '»A?«\PRINT*2 
380 IF END*! GOTO 4000 
390 INPUT*lfN2fN«
392 P1-ONP2-0
393 FOR J-1T015\INPUT»1,D(J)\NEXTJ
600 IF ASC(S8*)<>89 GOT0610
60S IF NIOH2* GOTOS80
610 Cl-D<2)\C2-D<3)\C3-D(5)+D(4)fO(7)4(D(l)-3)
630 C4-D<2)+D<3>+D<4>\C3-<D<3> + D<8»/<D<3>+D(8>+D(4>>
640 C6»D(7>
700 REH Pl-X COOROIP2-Y COORD
710 IF X«t THEN P1-C1
713 IF Y»l THEN P2-C1
72O IF X-2 THEN P1-C2
729 IF Y-2 THEN P2-C2
730 IF X-3 THEN P1-C3
733 IF Y-3 THEN P2-C3
740 IF X-4 THEN P1-C4
745 IF Y-4 THEN P2-C4
730 IF X-3 THEN Pl-CS
733 IF Y-3 THEN P2-C5
760 IF X-6 THEN Pl-CA
763 IF Y»6 THEN P2*-C6
900 REH PLOT POINT
910 R1»<P1-P3>/(P4-P3)\R2-(P2-P3>/<P&-PS>
920 P7»XNT<200+2400tRl>^P8«INT(200f1600«R2)
925 IF Z200 GOT0960
930 P7t«8TRt<P7)\P8t-STR»(P8>\P?»«'H A '*P7**S»+PB«+P3»
950 COUT(»A«»3,0>\COUT(»P9»»255»0)
933 X4-P7\Y4-P8\Z2«Z2*1\GOT0983
960 X3-P7-X4\Y3«P8-Y4\REN DEFINE RELATIVE COORD. OF NEXT PT.
965 X3*«STR«(X3>\Y3««STR«<Y3)\X7t-'R U 'fX3»fS»+Y3tfP3«
975 COUT<>Atr3rO)\COUT(»X7»,233»0)
980 X4»P7\Y4«P8\Z2-Z2fl\OOT099S
983 PRINT*2»'SYMBOL CODE: '>\PRINT*2»USINO'**'»S
985 PRINT*2,'ANALYSIS X Y'
990 PRlNT*2»USINO"LL',H2t
999 PRINT*2»U8INO Ct»N2l\PRINT*2,' 'f
1000 PRINT*2»USINO C3t»Pl>\PRINT*2.' '!
1010 PRINT*2.USINO C3*,P2
1030 OOT0580
4000 PRINT*2\COUT(»A«t3»0)\COUT(,H3«»10»0)
4005 PRINT'00 YOU WANT TO PLOT NORE DATA FROM THIS FILE ON THIS ORAPH?'
4010 PRINT'(Y OR N)'MNPUT R3»
4020 IF A8C(RSt)<>89 OOT04040
4030 RESTORE*1\OOT019S
4040 CLOSE*!
4050 PRINT'00 YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH?'
4060 PRINT'(Y OR N)'\INPUT R»
4070 PRINT*2\PRINT*2
4080 IF ASC(Rt>»89 GOT0180
4090 CL08E*2 *-,
3000 END t'



Appendix XIII. Listing of CHPLOT

100 KEN CHPLOT.BA8 READS CATION DATA FILE CREATED BY CHLOR»BA6 AND
110 REN PLOTS X-Y ORAPH8IM.FLOHR 4/83
130 A»-'ilI'\MM'H'\DM'D'\UM'U'\8M' '
140 CM'ttii'\C3M'i.iM'\H3*«'H A '
ISO OPEN 'LPS' FOR OUTPUT AS FILE»2
140 REN NO TERNARY OPTIONS FOR NOU - R-2 FOR XY PLOT?
170 R-2\Q4-0\REH 04 COUNTER FOR PRINTING PLOTTING INFORMATION
173 DZN D(15>
177 PftINTi2
180 PRINT'ENTER NANE OF DATA FILE AS SYNtXXXXXX.YYY'MNPUTN*
190 OPEN N» FOR INPUT AS FILE*!
200 PRINT'ENTER CODE FOR PLOTTXNO SYMBOL: 0»lf2.3»4 OR S'MNPUTS
210 IF 3-0 THEN P3*« M20 D U'
213 IF 8*1 THEN P3»« N21 D U'
220 IF 8*2 THEN P3*» H22 D U'
223 IF S«3 THEN P3*« H23 D U'
230 IF 3-4 THEN P3»- H24 0 U'
233 IF S«3 THEN P3*» N23 D U'
240 XNFUTil*A9*
240 Z2-ONREM COUNTER FOR RELATIVE POINT PLOTTINO
280 IF Q4OO GOT0343
290 PRINT'X-Y PLOTTINO OPTIONS: (ALIV>«1» (ALVI>«2» <MN>-3»'
300 PRINT'<MO/MO * FE+2))-4l (TOTAL AL>«5I (MNfFEfMG)-A» (SI>«7'
430 PRINT'CHOOSE XtY'MNPUT XrY
440 PRXNT*2»'X-Y OPTIONS ARE! (ALIV)-U (ALVI)«2I (MN)»3I 'i
470 PRINT*2r'(MO/(HO + FE+2>>»4! (TOTAL AD-31 (MN+FE+MG>*6» (SI>-7'
310 PRINT»2\PRINT»2»'FOR THIS PLOT: X» '»X
320 PRINT*2r' Y- 'IY\PRINT»2
330 04-04*1
330 PRINT'INPUT X MIN,MAX'MNPUT P3tP4
340 PRINT'INPUT Y MXN»MAX'\INPUT P3tP6
545 PRINT*2»'DATA FILE ACCESSED: 'IN*
370 PRXNT*2>'DATA FILE ACCESSED BY CHLOR.BASt 'IA9*\PR!NTt2
380 IF ENDtl GOTO 4000
390 INPUTtlfN2
392 P1-0\P2-0\REM Pl-X COORDIP2*Y COORD.
393 FOR J-1T013\INPUT»I.D(J)\NEXTJ
410 C1-D(2)\C2«D(3)\C3*D(9)\C4*D(4)/(D(4>*D(3)>\C3-ClfC2
420 C4-D(S)fD(4>fD(9>\C7*D(l)
710 IF X»l THEN P1*C1
713 IF Y-l THEN P2-C1
720 IF X-2 THEN P1-C2
725 IF Y-2 THEN P2«C2
730 IF X*3 THEN P1-C3
735 IF Y-3 THEN P2*C3
740 IF X-4 THEN P1-C4
745 ir Y-4 THEN P2-C4
750 IF X-3 THEN P1*C3
735 XF Y-5 THEN P2-C3
740 XF X-4 THEN P1-C4
743 XF Y-4 THEN P2-C4
770 XF X-7 THEN P1-C7
775 IF Y-7 THEN P2-C7
8SO REN PLOT POINT
855 R1-<P1-P3)/<P4-P3)\R2-(P2-P3)/(P4-P3>
840 P7"INT(200+2400*R1)\P8«INT(200*UOO*R2)
843 IF Z2OO OOT0890\REN ONLY 1ST PT. PLOTTED IN ABSOLUTE COORD.
870 P7»»STR*(P7)\P8*-STR*(P8)\P9*«'H A 'fP7»*S*fP8**P3*
880 COUT(,A»»3rO)\COUT(rP9»f255rO)
883 X4-P7\Y4-P8\Z2-Z2*l\GOT0920
890 X3-P7-X4\Y3»P8-Y4\REH DEFINE RELATIVE COORD. OF NEXT PT.
893 X3»-8TR»(X3)\Y3t-8TR*(Y3>\X7»»'R U 'fX3H-SH-Y3**P3»
900 COUT(»A»»3»0)\COUT(»X7*»233»0)
910 X4-P7\Y4*P8\Z2-Z2fl\OOT0990
920 PRINT»2»'SYMBOL CODE:'»\PRINT»2fUSING***'>S
980 PRINTt2>'ANALYSIS X Y'\PRINT»2
990 PRINT»2»U3INO C».N2I\PRINT»2.' 'I
1000 PRINTt2»USXNG C3*»Pl»\PRINT*2»' 'I
1010 PRXNT*2>USXNG C3*rP2
1030 OOTOS80
4000 PRXNT*2\CL08E*1\COUT(>A»t3»0)\COUT(tH3»»10t0)
4030 PRXNT'DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH?'
4033 PRINT'<Y OR N>'\INPUT Rt
4040 PRXNTt2\PRXNTt2
4043 IF ASC(R*>-89 OOT01SO
4030 CLOSEt2
3000 END
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Appendix XIV. Listing of GRNPLT
100 PRINT'QRNPLT.BAB FOR TERNARY PLOTTING OF OARNET DATA' 
109 REH READS IN OXIDES.CATION3 AS CALCULATED BY OARN.BAS.PLOTS POINTS 
107 REH ON TERNARY ORAPHI H.FLOHR 6/30/83 
110 A»-'fi:'\D«-'D'\3»-' ' 
-120 U»-'U'\C»-'.'\H$-'H'\H3*"'H A ' 
125 F»-'««M.«M'\F2*-"RRRRRRR* 
130 DIN B<10)»Z<10).Zl(10).T«(48> 
140 FOR X-1T010VREAD B(I)
ISO DATA 60.0?f79.9.101.96.151.99.159.49.71.85.70.94.40.31. 
140 DATA 54.08.61.98 
143 NEXT I
180 REN ORDER: SI.TI.AL.CR.FC.FE.MN.MO.CA.NA
210 OPEN'LPt' FOR OUTPUT AS FILE*2
220 PRINTf2»DAT»,CLK*\PRINT*2
230 PRINT'CHOOSE PLOT: AFN-1IACF«-2»MN-FE+2-MG«3»AKF«»4'\INPUTM1
250 PRINT'ENTER NAHE OF DATA FILE AS SYN:XXXXXX.YYY 'VINPUTNt
300 PRINT'CHOOSE PLOTTING SYMBOL 0.1.2*3.4 OR 3 'IMNPUTNS
320 PRINTff2.'DATA FILE ACCESSED FOR THIS PLOT: '(N*
340 C4«0\REH COUNTER TO PRINT HEADINGS
343 Z2-OXREH COUNTER FOR RELATIVE PLOTTING
350 OPEN N$ FOR INPUT AS FILE*!
340 C3-OXREH COUNTER TO PRINT PLOTTING SYMBOL
343 INPUTffl.A3$\PRINT*2.'DATA FILE ACCESSED BY GARN.BAS: '»A3*
347 PRINT92
370 IF END«1 OOT0790
373 INPUTH.A2
420 FOR J.-lT010\INPUT«lrZ(J).Zl<J)SNEXTJ
500 IF Ml«l THEN GOSUB 860
510 IF Ml-1 GOTO 450
520 IF Ml-2 THEN OOSUB 2000
52S IF Ml-2 GOT0630
530 IF Ml-3 THEN GOSUB30SO
335 IF Ml-3 GOTO 650
540 IF Ml-4 THEN GOSUB2000
650 REN PLOT POINT
660 L8-INT(200t(10-L4tlO)-.5774*1733.4*A4+200)\LB*»3TR*<L8>
670 A7-INTU733.4*A4+200)\A7«-STR*<A7>
675 IF Z2OO OOT068S
680 P2*-'H A '+LB*+S*+A7*
683 X4-L8\Y4-A7\Z2-Z2+1AOOT0690
685 X3«LB-X4\Y3«A7-Y4\REM DEFINE RELATIVE COORD. OF NEXT PT.
687 X3*>BTR*<X3)\Y3*»STR$(Y3)\P2*-'R U '+X3*+S»+Y3*
688 X4-L8VY4-A7XZ2-Z2+1
670 IF N3-0 THEN P3»-' N20 D U'
700 IF MS-1 THEN P3»-' N21 D U'
710 IF N5-2 THEN P3»-' M22 D U'
720 IF NS-3 THEN P3$-' H23 D U'
730 IF N5-4 THEN P3*»' N24 D U'
740 IF NS-3 THEN P3$»' M2S D U'
750 P4«-P2«+P3*
740 COUT(,A».3.0)
770 COUT(,P4*,253.0)\PAUSE<3)
780 GOTO 370
770 CLOSE»1\COUT<.A».3»0)\COUT<,H3f.10.0)
820 PRINT'00 YOU UANT TO PLOT DATA FROM ANOTHER OARNET FILE ON THIS'
825 PRXNT'ORAPHT YES-11 NO-2)' IMNPUTN7
828 PRXNT*2\PRINT«2
830 IF N7-1 GOTO 250
850 GOTO 9000
840 REH SUBROUTINE FOR AFH
870 IF C4OO GOTO 1010
880 PRIMT«2.' '»
890 PRXNT«2»U8INO F2«»'A'»
900 PRINT«2.USINO F2».'F'I
1000 PRINT»2.USING''RRRRRRR'.'M'
1010 IF C3-0 THEN PRINT»2.'3YMBOL CODE'I\PRINT»2.USING'** ,N3
1020 A4-(Z(3>/B(3»f<Z(5>/B<S))-(Z<10)/B<10»
1030 L4-(Z<4)/B<6))4(Z(7>/B<7))
1040 R4-Z(8)/B<8)\T-R4+L4+A4
1050 A4-A4/T\L4-L4/T\R4-R4/T
10SS PRINT«2»'ANALYSIS   '»\PRINT*2.USINO«»»«««.A2»
1040 PRINTt2.USING F».A4I
1070 PRINT»2»USINO Ft.L4»\PRINT»2.USING F».R4
1080 C3-C3*1\C4-C4+1
1090 RETURN
200O REN SUBROUTINE FOR ACF».AKF»
2005 IF C4OO GOTO 2030
2010 PRINT*2\PRXNTt2.' 'IMF Ml-4 OOT02025
2013 PRINT«2.USING F2»»'A*I\PRINT»2.USING F2».'C'»
2020 80T02030
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2023 PRINT»2iU8INO F2t»'A'»\PRINT*2>USINO F2tt'K'»
2030 PRINT»2»U8INO*'RRRRRRRR*»'F«'
20SO IF C3-0 THEN PRINT»2»'SYMBOL CODE'ISPRINT*2.U8INO**f ,N3
2040 A4«<Z<3>/B<3))f(Z(9)/B(9»-(Z(10>/B(tO)>
2070 R4-(Z(A)/B(A))f<Z(7>/K7))*(Z(8)/B(8))
2079 IF N1O2 OOT02090
2080 L4»Z<9>/B<9)SOOT02099
2090 L4-OSREN NO K REPORTED FOR OARNET8
2095 T»A4+L4+R4\A4»A4/T\L4«L4/T\R4«R4/T
3000 PRINT»2»'ANALYSIS * 'I\PRINT*2»USING*MM*»A2»
3010 PR;NT»2»U8IMO Ft»A4t\PRINT*2>USING F»tL4l
3020 PRXNT«2»USINO F*rR4
3030 C3"C3+1\C4«C4+1
3040 RETURN
3090 REH SUBROUTINE FOR MN<TOP>-FE(LEFT>-HG<RIGHT)
3040 IF C400 GOT04000
3070 PRIMT*2\PRINT*2»' '»
3080 PRINT*2»USINO F2».'MN')\PRINT*2»U8ING F2»»'FE'f
3090 PRIMT*2.USING F2»»'MG'
4000 IF C3-0 THEN PRINT«2>'SYMBOL CODE'I\PRINT*2»USINO** *iNS
4010 A4"Zl(7)\L4-Zi(6)\R4-ZU8)\T-A4*L4*R4
4020 A4"A4/T\L4«L4/T\R4»R4/T
4030 PRINT*2,'ANALYSIS * ' »\PRINT»2»U8ING' MM *»A2J
4O40 PRINT*2»USING F»»A4»\PRINT»2iUSING F».L4I
4090 PRINT«2»USINO Ft»R4
4040 C3«C3*1\C4"C4*1
4070 RETURN
9000 CLOSE*?
9090 END
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Appendix XV. Listing of GAPLOT
100 REM OAPLOT.8A8 READS OARNET END HENBER DATA FILE CREATED BY
110 REH OAftN.BAS AND PLOTS PT8. ON TERNARY DIAGRAM M.FLOHR 6/83
120 CM'**t*'\C3«>'*MtM.M*
130 DIN E<6>
140 A»»'tlt'\H»-'H'\S«"' '\U»»'U'\H3»*'H A '
ISO OPEN 'LPt' FOR OUTPUT AS FILE*2
160 04»0\REN COUNTER FOR PRINTING PLOTTING INFORMATION
170 PRIMT'TERNARY PLOTTING OPTIONS: UVAR»1» AND-21 PYR-3'
180 PRINT'SPE88-4» OR08-3» ALM«6» ALH+PYR-7'
200 PRINT'CHOOSE COMPONENT FOR: TOP»LEFT»RIGHT'\INPUTA»L*R
220 PRINT'ENTER NAME OF GARNET END HENBER DATA FILE AS '»
230 PRINT'8YN:XXXXXX:YYY'MNPUT N*
240 OPEN N* FOR INPUT AS FILE*I
260 PRINT»2»'DATA FILE ACCESSED.* '»N*
270 INPUT*1»8»\PRINT»2»'DATA FILE ACCESSED BY GARN.BAS: '»8*
279 PRINT»2\Z2»0\REM COUNTER FOR RELATIVE PLOTTING
280 IF Q4OO GOTO 360
270 PRINT»2»'PLOTTING PARAHETERS ARES UVAROVITE-U ANDRADITE-21 PYROPE-3
300 PRINT*2»'SPESSARTINE»4» OROS3ULAR-3» ALMANDINE-61 ALHANDINE+PYROPE-7'
320 PRINT«2
32S PRINT»2»'FOR THIS PLOT: TOP COHPONENT IS t'»A
330 PRINT*2»' LEFT COHPONENT IS J'»L
340 PRINT«2»' RIGHT COMPONENT IS J'»R\PRINT«2
330 04-04+1
360 PRINT'ENTER CODE FOR PLOTTING SYMBOL: 0,1.2.3.4 OR 5'IMNPUT H
370 IF H-0 THEN 0«" M20 D U'
380 IF M-l THEN 0»" H21 D U'
390 IF «"3 THEN 0«- H23 D U'
400 IF N»2 THEN Q»" M22 D U'
410 IF M"3 THEN 0«" M23 0 U'
420 IF M-4 THEN Q*» H24 D U'
430 IF ENDtl OOT0800
433 INPUT*1»N
440 FOR J-t TO 6\INPUTM.E(J>\NEXTJ
430 IF 
460 IF 
470 IF 
480 IF 
470 IF 
300 IF 
310 IF

 1 THEN A4«E(1)
 2 THEN A4-E(2)
 3 THEN A4«E(3>
 4 THEN A4«E(4>
 3 THEN A4«E(3)
 6 THEN A4»E(6)
 7 THEN A4*E(6)4-E(3>

320 IF L-l THEN L4«£(l>
330 IF L-2 THEN L4»E(2)
340 IF L*3 THEN L4«E(3)
330 IF L-4 THEN L4*E(4>
360 IF L»3 THEN L4«E(3)
370 IF L-4 THEN L4«E(&>
380 IF L»7 THEN L4«E(6)^E(3>
390 IF R-l THEN R4«E<1)
600 IF R-2 THEN R4«E(2>
610 IF R-3 THEN R4«E(3)
620 IF R-4 THEN R4-E(4)
630 IF R«3 THEN R4-£(3)
640 IF R*6 THEN R4«E(6)
630 IF R-7 THEN R4«C(6)fE(3>
66O T"A4+L4^R4
670 A3"A4/T\L3«L4/T\R3«R4/T
680 COUT<»At»3»0>\REH PLOT POINT
670 L8"INT(200«(10-L3*10)-.3774«1733.4*A3^200)
700 A4"INT(1733.4«A3+200)\L8»-3TR»(L8)\A4««STR»(A4)
703 IF Z2OO OOT0720
710 P4t-'H A ' fL8*^8«^A4»fO*\COUT(>P4ff23S»0)
713 X4-L8\Y4-A4\Z2»Z2-fl\GOT074S
720 X3«L8-X4\Y3"A4-Y4\REM DEFINE RELATIVE COORD. OF NEXT PT.
723 X3««3TR»(X3)\Y3«"STR«(Y3)\X7»«'R U ' 4-X3«+S»*Y3»*0*
730 COUT(»Af»3»0)\COUT(,X7».253.0)
740 X4"L8\Y4"A4\Z2"Z2+l\GOT0760
743 PRINT»2r'SYMBOL CODE: ' \PRINT*2»USING'»»*»M
750 PRINTt2»'ANALYSIS TOP LEFT RIGHT'\PRINT*2
760 PRINT*2rUSINO Ct»N»\PRINT»2»' 'I
770 PRINT«2rU8INO C3*»AS*100»\PRINT*2'USINO C3»»L3«100»
780 PRINT*2»U8INO C3t»R3*100
790 OOT0430
800 CLOSE*1\COUT(»A*»3»0>SCOUT(»H3*»10»0>
810 PRINT'DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH (Y OR N)
820 INPUT Rt
830 IF A8C(Rt><>89 GOTO 830
840 PRINT«2\PRINT«2\OOT0220
830 CL08E«2
1000 END



Appendix XVI. Example of format of plotting file

SYi:86954.DAT
1

7.774 
0*226 
0*065 
0.000 
0.012 
4.880 
0.040 
0.000 
0*003
0*039 : 
0*048 
0*000 
1.913 
0*000 
0*034 
0.012 
0*015 
0*062 
0.126 
0*000

4
6*946 
1*054 
0*653 
0*000 
1*760 
2*547 
0.039 
0.000 
0*001 
0*134 
0.073 
0.000 
1.793 
0.000 
0.203 
0.032 
0.043 
0.279 
0.009 
0.013

5
6.852
1.148
0.761
0.000
1.690
2.507
0.042
0.000
0.000
0.163
0.017
0.000 52
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Appendix XVII. Example of input for PLAMPH.»

The following are the prompts given by program PLAMPH and the responses 
(indicated by a box CZ3 ), which were given to generate the plot shown in 
this appendix.

ENTER NAME OF DATA FILE AS SYn-.XXXXXX.YYY ? SYl:PA6$51.DAT

ENTER CODE FOR PLOTTING SYMBOL: 0,1,2,3,4 OR 5 ? \HT\

X-Y PLOTTING OPTIONS ARE: (ALIV + FE+3 + 2TI)=1
(CA+NA IN M4)=2; (FE+2 + MN)/(FE+2 + MG + MN)=3
(NA IN M4)=4; (ALIY)=5; (ALVI + FE+3 + TI + CR)=6
(MA IN A + K)=7; (100NA)/(CA+NA)=8; (100AL)/(SI+AL)=9
(ALIV)=10; (TD-11; (K)=12; (NA IN A)=13; MN=14; (MG/MG + FE+2)=15

CHOOSE X,Y ? | 6,13 

INPUT X MIN,MAX ?

INPUT Y MIN,MAX ? | 0,.3 |

DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH? 
(Y OR N) ? fTT

ENTER NAME OF DATA FILE AS SYN:XXXXXX.YYY ? | SYl:PA6954.DAT f 

ENTER CODE FOR PLOTTING SYMBOL: 0,1,2,3,4 OR 5 ? JT] 

DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH?(Y OR N) ? nn

55



Appendix XVIII, Listing of PLDATA

tOO PRINT'PLDATA.BAS FOR TERNARY PLOTTING'
103 REH READS IN DATA,SORTS ANALYSES,PLOTS POINTSIH.TLOHR 6/83
110 A*«'«»J'\D*"'D'\S*«' '\H3*-'H A '
120 U*«'U'\C»"'»'\H«"'H'\M««' '\REM IF NOT SORTING M* IS LEFT BLANK
123 F*-'****.***'\F2«-"RRRRRRR 8
130 REN B-NOLECULAR UT. FOR CALCULATING MOLEC.PROPORTIONS
140 DIN B<18>,Z(18>.ZK18).T«(48>
ISO FOR I«IT018\READ BU>
160 DATA 40.09,79.9.101.94,157.49.131.79.71.85.91.37,70.94.74.49,40.31.
170 DATA 34.08,103.42,133.34,41.98.94.2»141.94.19.35.45
180 NEXT I
210 OPEN'LPt' FOR OUTPUT AS FILE*2
220 PRINT«2.DAT«.CLK*\PRINT*2
230 PRINT'CHOOSE PLOT: AFM-1»ACF*«2MOftfCN>-AB-AN=3'
240 PRlNT'yO-EN-FS"4* AKF«»3 '\INPUTMt
230 PRINT'ENTER NAME OF DATA FILE AS SYN: XXXXXX. YYY 'MNPUTNt
260 PRINT-KEYPAD EDITOR ERROR CHECKING? <Y OR N)'
280 INPUT R*\N3«0\REM COUNTER FOR PRINTING FILE NAME
285 PRINT'ARE YOU SORTINOT(Y OR N) 'JMNPUTN8*
287 IF ASC(N8*>-89 GOT029S
290 M*-' '\GOT0300
295 PRINT'ENTER 2 CHARACTER SORT STRING: 'JMNPUTM*
300 PRINT'CHOOSE PLOTTING SYMBOL 0,1,2.3.4 OR 3 '»\INPUTN5
310 IF N3OO GOT0340
320 PRINT*2»'DATA FILE ACCESSED: 'IN«\PRINT*2
340 N3«N3+1\C4-0
390 OPEN N* FOR INPUT AS FILE*1
340 C3"0\Z2«0\REM C3 COUNTER FOR PRINTING HEADINGSIZ2 FOR RELATIVE PLOTTING
343 INPUT*1.A8
345 FOR JMT018\INPUT*1,AS*\NEXTJ
370 IF END*1 GOTO 790
373 INPUT*l.A2»T*\IF ASC(ft»)-89 THEN PRINT A2»T*
383 INPUT*!,TS*.C8\IF ASC(N8*><>89 GOT0420
390 NS*»SEG«(Tft,l»2>
400 IF M3»«M* GOT0420
405 FOR J-iT018\INPUT*l,H2.H3
410 NEXTJXGOTO 370
420 FOR J«1T018\INPUT*1,Z(J),Z1(J)\NEXTJ
430 IF NS-0 THEN P3*«* M20 D U'
440 IF NS-1 THEN P3*»' M21 D U'
430 IF N5-2 THEN P3*-' M22 D U'
440 IF N5-3 THEN P3*«' M23 D U'
470 IF N3-4 THEN P3*-' M24 D U'
480 IF N5-3 THEN P3*»' M2S D U'
500 IF Nl-1 THEN GOSUB 860
510 IF Hl-1 GOTO 450
520 IF Ml-2 THEN OOSUB 2000
530 IF Ml-2 GOTO 450
540 IF Nl«3 THEN GOSUB 3050
550 IF Ml«3 GOTO 650
560 IF Ml-4 THEN GOSUB 3050
370 IF Ml-4 OOT0630
580 IF Nl-S THEN OOSUB 2000
630 REN PLOT POINT
640 L8>INT<200*(10-L4*10>-.S774S1733.4*A4+200>
470 L9»INT(1733.4*A4t200>\L9*»STR*(L9)\L8*«STRt(L8>
680 IF Z200 GOT0720
490 P2*«'H A '+L8*+S«+L9»+P3*\COUT(,At.3,0>\COUT(,F2«,2S5.0>
710 X4-L8\Y4»L9\Z2"Z2+1\GOT0370
720 X3-L8-X4\Y3-L9-Y4\REM DEFINE RELATIVE COORD. OF NEXT PT.
730 X3*"STR*(X3>\Yt*»STR»<Y3)\X7*«'R U '+X3»+S*+Y3»+P3«
733 COUT(,A«.3,0>\COUT(,X7«,2S5,0>
740 X4-L8\Y4-L9\Z2-Z2*1\GOT0370
790 IF ASC(N8*)<>89 GOT0830
800 PRINT'00 YOU UANT TO PLOT MORE DATA FROM THIS FILE ON THIS'
805 PRINT'GRAPH? (YES-1 » NO-2) ' JMNPUTN4
810 IF N4-2 GOT0830
815 RESTORE*!
820 COUT(»A«.3.0)\COUT(,H3*.10,0)\OOT029S
830 CLOSE*1\COUT(.At,3,0)\COUT(,H3*.10,0)
833 PRINT'00 YOU WANT TO PLOT DATA FRON ANOTHER FILE ON THIS'
840 PRINT'GRAPHT YES-U NO-2)'»\INPUTN7
845 PRINT*2\PRINT*2
848 IF N7-1 GOTO 230
850 GOTO 9000
860 REN SUBROUTINE FOR AFM
870 IF C4OO GOTO 1010
8fO PRINT*2,'   ;
 90 PRINT42.USING F2t,'A'J
900 PRINT*2,U8INO F2»,'F>>
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1000 PRIMT»2»USIMO"RRRRRRR'''M-
1010 IF C3-0 THEN PRINT»2»N«.N5
1020 A
1030 L
1040 R4-Z<10>/B<10)\T«R4+L4+A4
1050 A4-A4/T\L4»L4/T\R4«R4/T
1035 PRIHT»2»'ANALYSIS   '>\PRINT»2rUSING'** * tA2>
1040 PRINT*2.USING F».A4»
1070 PRINT«2.USING Ft»L4t\PRINT»2»USING Fi,R4
1080 C3«C3+l\C4»C4+l
1090 RETURN
2000 REM SUBROUTINE FOR ACF» AND AKF*
2010 IF C4OO GOTO 20SO
2015 PRINT*2\PRINT*2.' '!\IF Ml-5 GOT02030
2020 PRINT*2.USING F2*  ' A'i\PRINT*2tUSING F2».'C'»
2025 PRINT»2.USING'-RRRRRR','F'\GOT02050
2030 PRINT»2»USING F2»»'A*t\PRINT*2.USING F2»»'K';
2035 PRINT»2»USING"RRRRRRR'»'F*'
2050 IF C3-0 THEN PRINT»2»M».N5
2040 A4*«Z<3>/B<3» + <Z<4>/B<4»-<Z(14>/B(14»-
.2070 R4««Z<A>/B(A)) + (Z(lO)/B< I0»f (Z(8)/B<8» >
2075 IFN1O2 GOT0208S
2080 L4-Z<11>/B(U >\T-A4*L4*R4\GOT020«»0
2085 L4«Z(lS)/B(lS>VT-A4+(.4+R4
2090 A4-A4/T\L4-L4/T\R4«R4/T
3000 PRINT»2»'ANALYSIS » '»\fRINT»2»USING'*»«»',A2f
3010 PRINT*2»USING F«»A4;\PRINT»2rUSING F»,L4>
3020 PRINT«2»USING F»,R4
3030 C3-C3*l\C4-C4fl
3040 RETURN
3050 REN SUBROUTINE FOR AN-AB-OR+CNIUO-EN-FS
3040 IF Ml-4 GOTO 4010MFC4OO GOTO 40SO
3070 PRINT*2\PRINT»2»' 'I
3080 PRINT*2»USINO"RRRR'. 'OR+CN' J
3090 PRINT»2.USING F2«t AB*I\PRINT*2.USING F2«r'AN'
4000 GOTO 4050
4010 IF C4OO GOTO 4050
4020 PRINT*2\PRINT»2.' '»
4030 PRINT»2rUSING"RRRRRR'f'WO'>\PRINT*2.USING F2*»'EN'I
4040 PRINT»2>USING F2*»'FS'
40SO IF C3-0 THEN PRINT»2.M«,N5
3020 IF Ml«4 GOTO 5040
5030 T«Zl<13>+Zl<14)tZl(lS>+Zl(ll>
5040 A4-(ZI(13)+Z1(13»/T\R4»ZK11)/T
5050 L4»Z1(14)/T\OOTO 5080
5060 T«Z1<11>+Z1UO>+ZI<6>
5070 A4-ZK11)/T\R4-Z1(&)/T\L4«Z1( 10)/T
5080 PRINT»2.'ANALYSIS   'I\PRINT*2»USING« »»» , A2f
5090 PRINT»2»USING F»,A4I\PRINT»2.USING F«»L4t
AOOO PRINT»2.USING F»,R4
4010 C3-C3+l\C4«C4-H
4020 RETURN
9000 CLOSE*2
9050 END
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26-SEP-83 13:55M6

DATA FILE ACCESSED: SY1JS6752.DAT

H
AH
ANALYSIS *
ANALYSIS *
ANALYSIS *
ANALYSIS *
ANALYSIS *
ANALYSIS *
ANALYSIS *
BI
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
ANALYSIS
CD
ANALYSIS *
ANALYSIS *
ANALYSIS *
ANALYSIS *

0
1
2
3
4
5
6
7

1
19
20
21
22
23
24

3
15
16
17
26

0
0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

.009

.020
  027
.021
.034
.010
.028

.111

.098

.102

.116

.126

.108

.490

.497

.494

.492

0,
0
0,
0
0,
0
0,

0,
0,
0.
0.
0.
0,

0.
0.
0.
0.

,337
,350
343
,357
354
.341
349

248
239
232
255
264
242

096
090
093
094

0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.

654
630
630
621
612
649
623

641
663
666
629
610
651

414
413
413
413
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Appendix XIX. Listing of TETPT

100 PRINT'TETPT.BA8 FOR TETRAHEDRAL POINT PLOTTING'
105 REH READS IN DATA,CHOOSES ANALYSES,PLOTS POINTSIM.FLOHR 7/83
110 REH USES F.SPEAR ALGORITHM AM.MIN.65,1980
120 A»-'t»:'\D«-'D'\S»"' *\M*-'
130 U»-'U'\C*-'»'\H»«'H'
130 DIM B<18>.Z<18>»ZK18>»T»<48>
140 FOR I-1T018XREAD B<I)
ISO DATA 60.09.79.9,101.96,159.69,151.99,71.85,81.37,70.94,74.69,40.31,
160 DATA 56.08,103.62,153.34,61.98,94.2,141.94,19,33.43
165 NEXT I
170 PRINT'E*TCR ANGLE ALPHA IN DEGREES'IMNPUTA3
175 PRINT'ENTER ANGLE THETA IN DEGREES'»\INPUTT3
180 PRINT'ENTER E (PERSPECTIVE)'»WNPUTE
IBS PRINT'ENTER S (SCALING FACTOR)' IMNPUTS
190 A3-A3/57.29578\T3"T3/57.29578\REM CONVERT DEGREES TO RADIANS
195 REM ALPHA-ROTATATION ANGLE AROUND Z-AXISITHETA AROUND X-AXIS
200 N4-OVREN C4 COUNTER TO PRINT HEADIN8SIC3 TO PRINT SORT STRINGS
205 RCM + SYMBOL CODEl N4 IF SORTINGIN3 TO OPEN FILEIC3 FOR RELATIVE PLOTTING
210 OPEN'LP:' FOR OUTPUT AS FILE*2
220 PRINT*2,DAT«,CLKt\PRINT»2
230 PRINT'CHOOSE PLOT: AFMK«1»AFMC*2tAF»KC«3'\INPUTMi
250 PRINT'ENTER NAME OF DATA FILE AS SYNUXXXXX. YYY 'MNPUTN*
260 PRXNT'KEYPAD EDITOR ERROR CHECKING? (Y OR N)'
265 INPUT R*\N3»0
270 PRINT'ARE YOU SORTINGTCY OR N)' IMNPUTN8*
280 IF ASC(N8t><>89 OOT0300
290 PRINT'ENTER 2 CHARACTER SORT STRING: 'IMNPUTMt
295 C5-0
300 PRINT'CHOOSE PLOTTING SYMBOL 0,1,2,3,4 OR 5 'IMNPUTN5
310 IF N3OO 80T0360
320 PRINT*2,'DATA FILE ACCESSED: *»N*\PRINT*2
340 N3-N3+1XC4-0
350 OPEN N» FOR INPUT AS FILE*l
360 C3-0
363 INPUT*!,A8
365 FOR J»1T018\INPUT*1,AS*\NEXTJ
370 IF END*1 GOTO 2100
375 INPUT*!,A2,Tt\IF ASC(R*)-89 THEN PRINT A2,T«
385 INPUT*l,TSt,C8\IF A8C(N8t)<>89 GOT0420
390 MSt»SEOt(Tt,l,2>
400 IF MSt-Mt GOT0420
405 FOR J«1T018\XNPUT*1,H2,H3
410 NEXTJXOOTO 370
420 FOR J-1T018MNPUT*1,Z(J),Z1(J)\NEXTJ
500 A-(Z(3>/B<3»*{Z(*)/B<4))-<Z<15)/B<15»-(Z<14)/B(14))
510 F«(Z<6)/B(6»t(Z(8)/B(8»\M-Z(10)/B(10>
520 F2-F4-H\K-Z< 15>/B( 15>\C-Z( 11 )/B( 11 >
530 IF Ml»l 80T0600VREM AFMK
540 IF Ml-2 OOT0660XREH AFMC
550 IF Ml-3 OOT0710XREM AF*KC
600 REM CALCULATE (X,Y,Z> OF PT.
610 T-A+F+M+K\A-A/T\F-F/T
620 M-M/TXK-K/T
630 X-((F-.2S)t(.5*(M-.2S»f(.S*(A-.25»)/.816S
640 Y»((M-.2S>^((A-.2S)/3»/.9428\Z*A-.2S
650 GOT0750
660 T"A+F+M+C\A-A/T\F"F/T
670 M-M/T\C«C/T
680 X-((F-.2S)f(.S*(M-.2S»f(.S*(A-.25» )/.816S
690 Y-<(M-.25)f«A .25>/3»/.9428\Z>A-.2S
700 80TO 750
710 T"A*F2*K*C\A"A/T\F2-F2/T
720 IC-K/T\C"C/T
730 X«((F2-.2S)t(.S»(K-.2S)>t(.S*(A*.2S>»/.816S
740 Y"«K-.2S)f<CA-.23>/3»/.9428\Z»A-.2S
750 R1-COS(A3)\R2"COS(T3>\R3-SIM<A3)
760 R4-8IN(T3)\REM CALCULATE Z'CHERE V) FOR POINT <X,Y,Z>
770 W-<-X»R3*R4)-<Y»Rl$R4)f(Z*R2)
780 REM CALCULATE X,Y FROM PERSPECTIVE E
790 Q1-1200\Q2-800\REM DEFINE CENTER
800 X2-INT«<X»R!)-(Y*R3»»(E/(E-W»*S)f01
810 Y2-INT<«X»R3tR2)*<Y«Rl*R2)f(Z*R4))*<£/<E-V))*S)<-02
820 X2«-STR«(X2>\Y2»"8TR»<Y2)
830 REM PRINT COORDINATES AT LINE PRINTER
840 IF C4OO GOT0880
890 IF Ml-1 THEM PRINT*2,'ANALYSIS* A F M K'
860 IF Hi-2 THEM PRINT*2»'ANALYSIS* A F H C'
870 IF Hl-3 THEN PRINT»2,'ANALYSIS* A F. K C'
880 IF A8C(Nt*)<>89 SOTO 900

60



8»0 IF CJ«0 THEN PRINT*2»H*I' 'INS
70O PRXNT*2fU8XNO*«M«*fA2f\PRINT«2»' '»
710 F*«'«*»*.«««'
720 IF Hl-1 OOT0770
730 IF Hl-2 GOT01000
740 IF Ml«3 THEN PRINT»2»USING FtrAI
730 PRXNT*2fUSINO F»»F2l\PRINT*2rUSINO F«.K»
740 PRINT«2fUSINO F«»C\OOT01020
770 PRINT«2»USINO F«.AI\PRINT«2»USING F«,F»
780 PRINT«2»USINO Ft*M»\PRINT*2»USING F«»K\GOT01020
1000 PRINT*2»USINO F»»AI\PRINT«2fUSING F«»F(
1010 PRINT42fUSINO F»rNI\PRINT«2fUSING F«fC
1020 C3-C3-HNC4«C4-H\REM PLOT POINT<X2.Y2>
1040 IF N3-0 THEN P3««' H20'
1050 IF N3-1 THEN P3»-' M21'
1040 IF N5-2 THEN P3»-' N22'
1070 IF N5-3 THEN P3»-' M23'
1080 IF NS-4 THEN P3«-' N24'
1070 IF N5«5 THEN P3«-' M25*
2000 IF C5OO GOTO 2040
2010 P2»»'H A '+X2«+St+Y2*+P3*+St+U*
2020 COUT(fAt»3»0)\COUT(fP2«»253»0)
2030 X4-X2\Y4«Y2\C5-C5*1\OOT0370
2040 X3-X2-X4\Y3'Y2-Y4\R£H DEFINE RELATIVE COORD. OF NEXT POINT
2050 X3«-STR«<X3)\Y3»-STR«(Y3>
2040 P2*«'R U '+X3«+S»fY3«+P3«+S*+U«
2070 COUT(rA»* 3*0)\COUT(»P2«.255 1 0)
2080 X4»X2\Y4«Y2\CS-CSfl\GOT0370
2100 IF ASC(N8»)<>87 THEN GOTO 3000
2110 PRINT'DO YOU UANT TO PLOT MORE DATA FROM THIS FILE ON THIS'
2120 PRINT'GRAPHT (YES-1» NO-2)'»\INPUTN4
2130 IF N4-2 OOT03000
2140 RE8TORE«1\OOTO 270
3000 CLOSE*1
3010 PRINT'00 YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS'
3020 PRXNT'ORAPH? YES-1» NO-2)'f\INPUTN7
3030 PRXNT*2\PRINT«2
3040 IF N7-1 GOTO 250
3040 P7«-'H A '
7000 COUT<»A«f3»0)\COUT(fP7«tlO»0>
7010 CLOSE42
7050 END
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26-SEP-83 15:02:22

DATA FILE ACCESSED: SY1:S6851.DAT

ANALYSIS*
AH 0

9
14
15
16
17
19
20
21
25
26
27
28
29
30
49
50
51
52

BI 1
2
3
4
5

31
32
33
48

PX 4
10
11
12
13

PL 2
34
35
36
37
38
39
40
41
42
43
44

A

0.072
0.055
0.081
0.094
0.060
0.075
0.067
0.064
0.065
0.044
0.070
0.073
0.053
0.067
0.117
0.093
0.085
0.053

0.094
0.089
0.092
0.097
0.087
0.091
0.091
0.095

0.002
0.000
0.008
0.004

0.501
0.503
0.500
0.505
0.497
0.504
0.508
0.510
0.504
0.498
0.503

F

0.262
0.256
0.278
0.285
0.254
0.262
0.266
0.255
0.259
0.246
0.268
0.263
0.241
0.239
0.279
0.264
0.262
0.238

0.388
0.398
0.396
0 . 400
0.414
0.406
0.406
0.408

0.177
0.162
0.189
0.180

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
o.ooo
0.000
0.000

M

0.402
0.419
0.376
0,355
0.420
0.403
0.401
0.425
0.405
0.444
0.398
0.401
0.439
0.426
0.342
0.376
0.389
0.447

0.517
0.513
0.511
0.502
0.498
0.499
0.501
0.494

0.340
0.354
0.326
0.335

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

c

0.265
0.270
0.265
0.266
0.266
0.260
0.266
0,256
0.271
0.266
0.265
0.263
0.267
0.267
0.262
0.267
0,264
0.262

0.001
0.000
0.001
0.001
0.002
0.004
0.003
0,003

0,481
0.484
0,477
0.482

0.499
0.497
0.500
0.495
0.503
0,496
0.492
0.490
0.496
0.502
0.497
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